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AN INQUIRY INTO THN NATURE AND CAUSES 
OE HTATISTIClANa* 

IW V, Lbhur llAYvoni) 

T hk KhEVATioN uf hUndartlH (if iHUliHlif'ul wurk in lliin njuiilry Ita-H 
lun^ limi n'K«ird(*il a« nno nf Ilia inajdr ohjttrlivcrt uf tln^ AtiUTirrm 
Sliui.Hfirul Fnmi limr lo (inu' proi^owiln have. Ihmmi nindn 

lliu( ns n ineanH io thnl end tlie A^HHOOinliun rliiKsify and grudo innii- 
hrTs, w) lliiit rven hn whn riiiiH may read hnw koimI nny ^ivrn hfafinli- 
nnn is, and whal. de^rei* cif profensioiml ht«ndiiij^ Ik* ih i’iili(h?d I 
ain nkt’iitieid of I he eflieac^y of Mjeli nicjisnrr s, '^'^A hasii* difllrnUj^/ na 
wiiM iKiinted »iul Koioo years ngii liy a (VinnniUei* on AHsoeialhni INiliryp 
‘lies in ihe fai'l. that qufilily in nlalisliral work is vital, and oxeenlingly 
difliniU to nieasnre in ils varioiis inainfr^ljHioits , . . rpian 1 i(aliv(* 
nH’a.SMrenn‘nts (hut'li as years of (mining or cxin^riisn'o, inddieatinris, 
fiflen H*iiont*ly fail fo ndh el vilul flifTereiirf s in i[nulily. It would 
he a diKM rvir<^ Ui the profe^^iciu if rulings ]iroini*(od Ihe nclvnnf'ejiient 
of ()u‘ (it, nnri il would Ih» odingly diflienH hi huns^-h depiMnU 
ahle raliiiK^hM flie lur i^i^of qnalily/ 

Anolhi r rlilln nliy, |N«rhaj* ^ no ]vk’* h-iMe, is our inallili^y .eali'tfai - 
hiiily <o aliMV^er lie- Whal in a hlali-^li^ ihiiV loir r-lali^'tiidaiH 

ranitid eftHly d' * rihi t] ^^^|h "Da y am- not, n ^ f ^iiii- wrlh r 

ero»Tie 4 iie*ly Haid of llo' ’"one is opl";’^ liny ore many Kin'ht 

of 'rid ' n»ah* >i il »’X^'eedin^ 0 y dillienll, if not iiiipi' ahle. pit oi 

deline and ehredfy Ih* in an lo malo^ h-je i)do a M paradon into appropn * 
ale Ki^ad* ^ and rlav^ -, neatly laheh d attd n-i?j)i»d fur unaSaty and 
i'ont**nt. Ihodi -' on ^ rvi id oMl riok p, fjivi’ n** l-ndp I hry 

an* I’oneernMl v/nh maio r-T iif Liuh ’^hal dr'ij.^ji, rri^rne ^ rintr, and pr<io 
ilMelion; vuih iro\'i neioyial ', ^ ♦. ami liai do d prod- 

mis; in‘-t»'!id pif Viith ViU\i\ pmIIi d "p^ e<oiiii l pnd-ih in » ' Wwf- 

if, a> ha^ hp On nptSy j aid, ''fondan.* ji’mIIv. t iti in i jv a iNudi- lif 
ihoUKh^/’ it noi hr Vi»dl Ut mOj id* r th«’ > \’iii i tieian n - Tn**! ' Ji 

looked upon Srh^dar ot M:oi I jj-ndvinif^ Vn v,iiii» hnn tiiOL, \\\rAi 
hhrdi MsY ipf he fnop hon * ami rhatio Un te i ' 

* I'tTf a 1 ;.i 4- " -j-s -‘S i ^ 1 H 1 ' B < ' - 1 ^7 ' . i ' I'! • * 1 g ’ * c \ -} ‘I I f’ 1 ai ' I* * ^ 

11 I i Oa./.B .Sri ^ \ K.Ji- 
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As4KHirAH HTAn«Tit:Aa. 


0)10 of those aphorisms which Blalw a Ri-nf'ral tnuli jmitrTfrrMy 
that a atatiflUcian is one who is vetiwd in hniicllinp; data. Tin* f-ay?- 
both too little and too much ; it lm-«i us still in iRnoranei* m t*< Hj.’ .-r- 
Bcntial manner of such "handlinf?.” The variety of iilarr^ in wirirh we. 
find persona dealing wilh ataliRlics, nnti tlm rnri«e of vir-ttHi il.mt arr- 
held regarding them, have douhtlcM nddetl U) the diffinilty of •.nyiiat 
what in fact atatifllicians arc. They have IntiR mnrli l.<'litthd nnd 
much overrated. Uyaumc they «i« looked urKifi jms merr« dull diww i 
of dead records; and by others as brilliant gmiutees wlaise mnile irmtie 
magic enables llicin to diseover Inw-a and even to iwnelrat*' ll*e fnsiii'’' 
They have become indisiicnsahle in the physiea!, biohtgiral nnri mriwl 
Bcicncea; fixtures in govcrninenl; invnhinhh' to nil who have ns<'wi to 
grind (which causes them to be st‘eii on IkHIi siclea »'f rojitrMvrrsial 
fences). They arc thought cajiabln of proving and dirspfoving tmyihinK 
And they are aoractiraes inclined to believe ihenwlve^, if only given a 
real chance, Letter able to run businews limn the busier mru whu 
persist in being .so blind to their cnpnciliea. They ore regnrdtd m ith sow- 
picion, with pity, with admiration, and even with iiwe. Tbry nr*' 
lauded, quoted as authorities, damned, and made the sulqrct of nurh-nl 
jokes. They are not only little iindcnslood by others; they intniniririiily 
undorsland IhomBclvca. II is high time for them to examine their vari- 
ous nspccta nud conditionings, and say what place in the world tliey 
propose to fill. 

The most obvious, and indeed ihu basic functions of a siHii»tirjno 
constilulc a trinity, with each pari of which lie rnnnoL fall In vimvrn)i 
himself. They arc the assembling of numerical data, their nnalyw, and 
the interpretation of the results of nvieli analysis, ll n^lrit lmp|H-ii«, in 
the divisioti of labor resulting from a highly organised mtciriy, tbui ma 
all of these three functions will lie, or can be, jK-rformed by the wm- 
person, This, while making poHsiblc a grttnlcr tpmiilily nf imtinii, im^i 
its disadvantages and dangers, and doubtlesH caurcs a giMwi <h al nf bud 
statistical product. It is apparent when ojie lhink?< wIhoiI if, tbrnigb in 
practice it is sometimes overlooked, that 1|iohc> wim nAHrinbh* data 
ought to have some idea of tlic purposo for which ilii> dnlii arv U-ing 
assembled; for the methods of collection which an* appro]»riutn fur unc 
purposo nmy bo quite inappropriaU! for amillicr. It is iinjmrlanl, Imu. 
that those who analyze stalisticn should know tin* imlnrc of tin* tiula, 
their sources, and the molbodH used in their rnlh'i-lioii. It iiltm wnnid !«■ 
well for those engaged in such niialyeiH In know just why iln*y nm ibu!. 
engaged, ond to concern tiicinsolves somewhat wilii tin* imsxildn int'-r 
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pniUtions llmt nwiy be pul on their And Ihomj who Inlerprel. 

fllAllAlirnl analyses ahould know somelliing of the mcliKHls of the nnaly- 
FfoA and of the dole UHcd, if lliey w'ould emfoguard lliornfielvei! agninsl 
reaching wrong conduBituva. 

The naer of alatintical data which lie hitneelf lion not otmemlded nmy 
f )0 left in ignorance of the reliability of their Rourecs, Ihe care or lark 
of care with which they have been collected and arranged, or even of 
their exact meaning. Under auch conditiona of prodiirlion of his raw 
inalcrial, the HlaliRlicinn, n« Man Thinking, will be fully ronmeioua of 
the dangers to which he in subjected, and will not rely loo imidicilly 
vi)X)n hia mathinnaiicH to prod\icc for him iv deiH'mhibln finished prod- 
uct. Now will be the liiiio for him to lieiir in niiiiil Ibal warning in 
I'llderlouN' I’riincr of tStalifilicii which is BOinclimcH forgoUeii in the 
eiilliuHiaHin of "liniidling" data, namely, that no amount of knowledge 
of refined KtaliHlirul ineUiodH can ever give value, to .slatialicH lliul have 
been collected on an uiiKound plnn.'' 'I'lio dejK’iulence of acimrulo hUi- 
tislicnl data on preeise definitioti, and on Htriet mlhcfrence to sucli deli- 
niliim in the asiHmdiling of the data, m loo little HtreH.scd liy many 
wril4>rs on htaliHlies and eviui by come HlatiKticH-gnlluTiiig ngenehts. 
This i.s nufortnniUe, iKcau.se it mhlM to lli(( (lifrieultiea of llit« slnti.s- 
ticinn'.s celf-eduejiiinn. lie will hove Ui learn, in stiine fn.diioii, iti Ik; 
always' careful (<i ns.snre himself of the iiieuning and (he c|ualily of the 
(lata lie uses, consluntly rememlMTirig, as lloberl K. f’lmihhiek has 
warned him, llinl figures do no). iiei>ees»rily tell the truth, and (hat "it 
is never eiife for imrjsiM's of eninparisiiu (o nei-ept, pnidished s(n(iMii’s 
a( (lii'ir fiiee valin* witliniU earefiil eeniliny of (heir limitaliinis.'' 

We eiitiiiol iivcrloiik (he fuel that users of .Hati^ties, .slatislieiaiis ns 
well ns others^nre coie-iMndy in danger of coiUaiiiiiiafioii from (lie 
IH'rnieioiis notion in general rireuhition that (lie greater (he ipiaiitiiy 
of imniei ie.’il riata iha( is made available (he more we shall know about 
(be world we live in An inest iifabh- (iinoiiiit of error lia.'- Ik eu li:( hoive 
niion (be World beeaiC’e faulty, toi''le;idiiig, or diiwarigbl falt-.e data, 
by rea>oa of ihtir neat (alnilatioii ftr (lieir )inblieulton in a govern- 
ment repuit, lijne biea (aheii ni face Yfilin*. And if, ivi 1 .‘iu-|h'i (, 
prepiiralion for whal i- ■ uidienii lieatly ealhil nnfioiial defeire gi-n- 
eriiti'.s a in \v stati^ie al f< \i r, soiin' l> vel-!n ad>d i (aii' iii ifite- nn ii 
will be le-Mh-d lu K*ep ;i iii<ti>jdly naive entbu-ias( > fo'iii 
rsiiifieiiig sliip'- with 'leu ami t • aliiut-w av and king- t,iuality louii.,! 
of .stnli'-iical raw mat' iial i'* gojug to In' • >|ii'eially iiu|iiiniuii in the 
preseiil erehs 



The analytical fu action of the aUlwlimn if* fV'rSitap*? iw 'wr]5 imflf^r- 
stood to require elaboration. That is where he chiefly im shr- 

exercise of his technical profleieney. It is ihcrr ilw* !ih Kwp th<- 
mathematics of the now etfttlslica will him apart lu’" hwfi 
fellow men. To ho Bure, he may at limea, in Iub cntlnif^wj/i for forraj. 

Bomowhafc neglect approprialenmi of manner or of maU^'r. In hiR lamfs^r 
state, how'ever, he will crllicw liinwlf nl. every step, anti l.y 
on maintaining arigid scientific pkcpiirUm avoid the pitfallfs of 
either liia tlalaor his ijiathcmnlic« Imi implicilly. In Ior hfiw. RophUii 
cnlcd state, heforo he is well seasonrtl, he iniiy i^'rhap* rashly }i)> 
reputation hy too great doiH'iidonre on tin* alei(d«T ir-r d of 
and by giving loo loyal allcRtance l«» the dm-lrine tha* liy formidn* 
things are posMiblo, even Die. jiurificaliciii of IninPd dniin Ihii Daa* wpP 
be but a passing phase in his cducftimn, from whu h h** wjU rvimlopiily 
emerge, perhapabnlllc-BCnruHl, luitwifWT. And Imviiig Mm rgf'd, honilJ 
listen again, ond more ntlenlively, to the jirwftwtri*, mJso Im-fur^^ h«d 
seemed to bo talking inoslly alKiut the intfchanics* of ilo'* 110111". Ifip m ill 
be inclined to agree willi Horace Sccrisl Ihol acrumt*? hriow h-dg** of sh*"' 
Btatiaticftl unila used is quitn cswniinl; with Martin l"‘. IVd?. that 
''statistical manipulation cannot lie exjieeU'tl lo nuik*' op r«<r had 
sampling,** with Jerome 13 . Cohen that "tlic coiitifinoos ripjiliratioii nf 
a largo measure of common bciiso, caution mid 
is by far the safest bulwark against error;*’ and with thurg*' \V Sjs.irlr' 
cor that “you cannot master slntislics wiilnnil prn»'iiv««,'' 

Although it is in his analytical fiiTiciioii llml Die sintmticbn fuirli. ],)<» 
most stimulating exercise, it is by his iiilerim-lnlinii of lh<* r*s«)l«ai «.f |)i«, 
analysis that lie is likely to liecoroc numtiminiiarly kMnwii- li ii« ihnoii^h 
this inlcrpretAtivo function that he is «iipiH«M'd l«i nrrivi* «l wiiKiif rw, 
solve problems, discover “laws," and mnkt* prnplirch's, I^xc^ pt i« rhap-* 
for the mathematical slnliKUciun, \vlins<> rtcsUvrI r«(UtTit>wlio]t to 
statistics is said to he tlio development of theory and Ihv di-vi’^mu of 
methods of onalysm, inlcrprclaliun is the goal at which i he 
work is aimed. In tho assembling and iiimlysis of f<lali?.licrtl tium a 
thorough knowledge of the field in which one works is inssiwary. Hack 
of oil tlio figures nro Ihlngfi or imraonK, hIkiuI wliieli the »iifHi«iirirtn 
must have somethihg more limn a amallering of knowh'^lKc. Hul in 
interpretation — ^in drawing inferences from Hlnlistictt — Ihis i< 

soraetiiiics diarognrdcd. Thus pKcudu-slntutlicinns often ronie etmngc 
conclusions. Tho varieties of faulty inference, with wmii' indication of 
their causes, aro auffioiently touched niam in Profcwir (’oln-n'a artid.* 
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f!hLiU«d The Afiauac 0 / S(<Uw{ic 0 in Uub JotWMAi. for D«c«inlwr 1038, to 
('D.ll for nn discuFmion here. The expert sUlmlimn, of eautw, mnkea no 
KUrh errotifi, lie Ima been trained to question not only all bis data, but 
every step of bia analysis, and he viewfi his every interpretation with as 
skeptical a scrutiny ns though it were the work of hia least rcsjK'clcd 
fellow Blalistician. Even when he slips into prophecy — or forceasLing, 
ns it is commonly called in the field of busiiicss-he will protect hia 
Hcienlific soul by iminling out lliat stalislica alone are not a suDicient 
basis for prophesying, and that he has had to make certain nsaumiHions 
which lime may prove unwarranted. 

It is by this trinity of funclitma- -tbe asseinldiiig, aiialyms, nnd inter- 
])relation of numerical data — that the Htnlistician is chiefly recoguiacd. 
but lie has anollior oifice, essential to the. most useful exercise of the 
other (Iirec; he, must in some fashion be an author, a user of words ns 
well u.i mullieiiialicH, It i.s here (hat difTicullieH will he met, comptm^d 
with wldch those of slaUHtirnl techniques will at limes seem trifling, at 
least to his r<*n<ler.s. The difliculUos nrise not only from what Hir I'’raii(>is 
Ciulloii palled "the unrouth words’* used in iiiotlern statistical de.Hrrip- 
lioii, hut also from tlie failure of the cotirses which the sluliHlieiait look 
at the univiTsity to reach quite. Ihi.s r('(|iiireiiteiit of his work, nllhough, 
to he siir<', they drilled him in llu* jargon of the. trade. Pcrlnqi.s it would 
he hyperrritienl to say, with Sir Arllnir Quiller-t ’ouch, that jargon is 
“flaeeifl writing (o which llaecid ihnnglil inslinctiv cly rci'orl.s;’’ Imt tine, 
wtniders now anil then what would happen tti hlalislii-s if every slalisli- 
rian .xlinuld strive lialf n.s linnl to lenrn tlie u.we of language ii.s lie. Iifih 
striven Ui learn the ij.mi of f(iriiinla.s. rnfortiiiiately, (here will always 
hc! (unaieiirs, nr mere writer.'*, who will seek to isipulnrize the ri^snlts 
Ilf the slalisiiriaii's work, anil who in so lining will gild iiiuiiy a stalisli- 
ral lily. With their more fneile wriling and less earefnl thinking, iiiid 
fne of ilo' inhibitions of Ihesrienlifie attitmh', they may .^o di' ioii, or 
delils'i'iiti'ly iiii'-ie e ami fah iiy, the .‘.tali.slieian's work that n IIimkI of lit 1 
will he pul into eir*'iiluli**n, for which the innoeeiil !'tii,li'<tii'i:iii hllieelf 
may gel all the blaiiie. Mventnally, js-rhiqi'i, this may foii i- the .Hl:ili‘'li- 
ciiiii, ill st'lf-ili'h'iiK', 1*1 tin* inieiisivi* inliivniion of tlie jirt. «if n'’ing 
laiigtingi' to reveal more el» arly U* other** tlie .'ieer«<l‘* le* goes l«i mi iniieli 
pains Ik ili-cover for hiiii''*’lf. It i>* not willitml I'igiiirK'aiiei' that on** of 
the si>.(>ions of this yuir's Aiiniml Mu-ting of tin* h'l.aii'-li* al A* in iainin 
is being ilevof* *1 to a •li''eii*''-io|i what i*. d* "I'rilH <1 ie> "pi iiiei|iler. anil 
|)rnei*dnr< !( for imlling a* I<> r. Ine-iin ■ i-late-tii -. leport . " Tin* inipln a 
lion is Hllnlary that in lit*' (n ld nf t.ie.jne' iti le;e.l, I't.meUiiug iniii.t 
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bc done better to bridge the chasm between the inakerw and the defiired 
URcra of ntatiatical roporta. 

I have aaid little, and that but indirectly, about the cauwjn of slatiRli- 
ciana. In the beginning, before statislica had beenmo ao popular na now, 
it IB quite probable that nuinerioal data were aouglil niul iiml nlmost 
wholly bccaiiRo conimuniliea and individunla had n alrong di*Hir(' lo 
know more nViout tbomHclvcB and the world llu>y lived in. Doubt lew 
even then, however, there were aomc who aeiiHcd the value of Minii?qieN 
ttfi mcnim of aupporliiig their eidea of nrguinentR and of jiiHtifying their 
actioiiH or iiropoaalH, In later yearn the aeienct^, phyajeid, biolngienl 
and social, found alaliHlieH invaluable, nida to underhiainling and dia* 
covery. But it Iioa been ilie. growing belief in the effieaey of figurea Ui 
jirovo ibiiigfl, to provide nnawera to bnflling qnealioiia, and to reveal 
the future, Ihnt boa led to tbc preaent widenpread use of alalislica and 
Kiatisliciana. The. cfiilddikc faith of the public, including bu.aiiusRmeii, 
social refonnerfl, polilicianR — even aoineliniea the inU'lligenlaia -in the 
validity of minierienl data Iioh fncililaled the applienlion of htaliHlica 
to nil mniiiier of enda. Opporuuiiliea for Ktnliatiriniia of various grndw 
and Hhndra have rnjiidly increased. And the iitKiliuiiona of higher lenru* 
ing, imprewiod by the demand for HlaliKlicnl methodology, have en- 
larged their faciUticB to tnoct Hub demand. 

It is by no inoniiB dear just how much the fornml lencldng of elaliHtic.s 
lina been reniionfliliio for the preaent generation of BlatialieinuH. There 
still arc many slatiHlicnl praciitionerH who have had lillle or no formal 
instruction in the art, but who have acquired «ueh profieieiiey ns they 
posflosfl through Bclf-oducftlion, llirough llio doing of HlnliKlirnl task**, 
and llirough the direction, advico, and guidance of tlione who were more 
expert and experienced than they. That kind of training can Iw moat 
cffccLivc; 1ml it requires a special lenrning aptitude on the one side mid 
a special teaching aptitude on the. other. >Sucli aptitudes are also neees- 
Hory for real success in the more fornal, or academic, leaeliing, and are 
not univorea! among Ibose who lake or those, who givi' ('oiir.‘'i*s in 
alatislica. Careful vocational guidance might prevent the adoption of 
slatiHlicnl work ns n career by some aludeula who nro neilluT teiiqiera- 
nicntally nor iiilclicclually fitted tor it. Not all pcrsoiiH can liceome good 
HlftUsticiaiis, no niollcr how many aendemic course.H they comiileU', 
any more than all graduates of medical schools will hceome good physi- 
cians. How far vocnlioiml giiiclnnce. should he np]ilied in ih(> ninking of 
teachers of slatislica is another question, Inil it may well d(‘serve IIk; 
atlenlion of Ihoso responsiblo (or nondomic appoinlmeiiUi. 
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Of course nol all toaching of slaiistics is aimed at making alalisti- 
cians. Tim may make the teaching of the elementary courses more dif- 
ficult and at times less mteresling both to teachers and to etiidcnls. 
But if such courses were regarded as an essential part of education, and 
were designed primarily to lead men and women generally to be less 
statistically illiterate in tlicir reading (even of newspapers) and in their 
conversation, then their teaching might well become of more absorbing 
iutorcst to teachers and their study seem more vital to students. More 
practicing statisticians would not necessarily bo bred in this way, but 
it might well bo hoped that a greater degree of statialicn) sophistication 
would eventually prevail among college graduates at least, 

It may seem a far cry from figures to fishing, but I have a notion that 
both teaching and learning might bo helped if every instructor and 
every student should bo a sympathetic reader and re-reader of Izaak 
Walton’s little book The Compleal Angler, for the cmplinsis tlicrein is 
similar to that which ought to be put upon the learning of statistics. 
“I toll you, scholar,” says the fisliorinan-instructoi', “fishing is an art — 
or, at least, it is an art to catch fish,” And in another place }ic says, 
“come, ... I will give you more directions concerning fishing, for I 
would fain make you an artist.” To which his scholar answers, “Yes, 
good mn-stor, I pray lot it be so.” There is much export and cnLhu.sia8tic 
description, having, it seems to me, a parallel in BtaliHtic.H, of the dif- 
ferent kinds of flie.s, and liow to make tliem, and of Iho various other 
baits, and for what fish and uiidor wlint condi lions they arc appropriate; 
together with wise counsel to the effect that to become an artist one 
must acquire skill by observation and jnucli practice. 

Stalistioal and otlicrs journals arc perhaps a contributing eauso of 
certain types or variants of statisticians. For they greatly tempt one at 
limes to rush into print premnluroly and in so doing to exhibit what 
one believes is his grasp of slalislical Icclmiquc. To the true 8cicnli.st 
technique is only incidental to the attainment of the truth; ncco.s.'jary, 
perhaps, but not the end and aim of his re.soarch. Much of the discus- 
sion of tcclmicnl proeeduro.s is, of course, valuable to other slatisticiana; 
but it might bo well if Uin publication of statistical arliclc.s was made a 
more soul'.searcliing matter, not to be entered upon lightly or without a 
good deni of crilieal oxamiimlion and analysis l)y and of the author 
himself. I would insist, were it possible, Hint every nlatistirian who wits 
in any datige-r of writing for ]nihli(!iition ke.ep u|H)a Iiis desk where ho 
must read tliem every day these words from a recent textbook on 
slatislieid melliuds: 
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"T/ic piiblicalion of resulUi. The firfll limp you KHCPt*T^nf»lly i-ttmpli'lo 
0 . tcflL of Bigiuficnticc, ueing your own cxiH'rimcnHal dti(a, you will foci 
an urgent need to rc[>orl llic whole proem in your ilioniH or n journal 
fttliclc. A good way lo gel relief is lo write il out in full, then Dlu it 
away in your note hook. If you have dewrihed your oxitcrirnenl care- 
fully, it Ir likely tliiit the only fllnliRtical reiKtrl you nwd nmko ik some- 
thing like this; 'The 20 rata receiving In'almpnt A gained «n average 
of 8.3 grnmB more than tiuwc rereiviug Irealmetil U. The slnitdard 
error being 1.2 grams, Ihe differenee is highly signifinaiil'.''' 

The cxi>aiuliiig rOIe of governinnnl lina of course had much lo do with 
the crt'nlion of our pro.Himl gcucralioii of slalislieiniis. More than 800 of 
lUo incmlieni of ihc American BUilislicnl AKSticinlioii, or sumclhlng 
like a third of U»c toUd, are working in local, stale or federal govern- 
ment agencies. More and more sUiliatios arc being rrnide Uu*. btiais of 
legislation and of govcninietUnl ndiuiniatraUve iKilicy. We have in this 
country not only a public avid for figures but also aHlalialicntly minded 
federal government, with a slalislically minded ('ongr<f.sa made up of 
men who are not nlalialiciaris. That in ilaell would ouipha.*<iae llic need 

of guarding truth in Blalmtic.s and Inilh in alaliHlieiaus even the truth 

that ia cmiiodicd in the. confeesiun “I don't know.’’ Hut tluw ate. uu- 
UBimlly important times. Many deeisions an; being ninde and iiiAny 
more will have lo be luado by lliowj in governineiil, nnd by those in 
buaiueaH lui well, tchicli will have n vital iiilluoiiec upon the world in 
which we shall be obliged lo live. It is imperative, that tlnme decihioiis 
bo hoHcd upon information nnd inferences drawn therefrom which nri> 
cia accurate and complete, aa poKsihlc. BlatiHticiaiis, then, an* coufrouled 
by unuaual opportimilieH nnd imiat face obligations whieh caiiiint be 
viewed lightly. Il will ho so difficull for HtnimliriniiR not in do harm 
by sins of omiH.sioii ns well ns by sins of conunmioii •(lint tim doty 
of maintaining high standards in their work will rtwl lieavily upon 
them. 

This is not going lo bo an easy or at all Umca a popular rdle. For it 
will require not only harder and more cxoct thinking than many of 
them may have been accustomed lo, but also a highly critical nltilmle 
low'nrd the work and stnlemeiils of others, including fellow alalisliciaiiH. 
So ninny misuses nro mndo of slntislicH, both liinoceiitly nnd with 
malice aforethought, and so many more, will he made under Vim slre.-vs 
of evisia or ontergciiey, that it will bo highly imporlaut for KlnliHlu-iivus 
to undertake the Job of being a sort of home guard to kill off statistical 

I OooncA W. flnuflnmr, il/ffW#, p. 65. 
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fools ond liftrs. This, however, must be Iho job of stalisliciAns indi- 
vidually, rather than the ofRca of some inquisitorial hierarchy. It is not 
by official censorship, even though it were to bo created by so high- 
minded a body na the American Statistical Association, but by tho 
tender conscience and mothenvib of individuals that truth may be made 
to prevail, 

Statisticians themselves will bo exposed to dangers difficult to over- 
come. There will bo tho danger of too much hurjy to know too many 
things; tho danger of having to deal with too great a mass of data whoso 
nature and quality are too little known; tho danger of too great in- 
sistence on positive, unreserved conclusions; the danger of too naivo 
a belief by themselves and others in the ability of statisticians to 
prophesy; tho danger of too great confidence in purely mathematical 
processes; the danger of coming to think of the data only in terms of 
numbers, and thus of living in a world of unreality which makes mathe- 
matical results Bcojn more valid or significant than they sometimes are. 

Too much tho practice of statistics lias come to bo looked upon as a 
business rather tlmn as a scientific pursuit. This is not to bo laid at tho 
door of tcaclici'8 of statistics, but rather to the users of statistics; and 
perhaps to a general and pervading malady afflicting many of our in- 
stitutions of higher learning which caused Dean 'VVoodbiidgc of Colum- 
bia to say that cduealion “has produced enough excited individuals” 
1)11 1 is “producing too fp,w dispassionate .scholars." Now if dispassion- 
ato scliolamhii) is anywhere to bo dc.sirod, it i.s in Hlatisties, wlicro tho 
possibilitic.s for evil are perhaps oven greater than tlin pos3il)iUtie,s for 
good. 

This lends to yet nnolhor aspect from which I wish briefly to view the 
BtatisUcian — his spiritual side. There is something more to l)cing ti 
statistician of the “pure culture,” to 8])cak biologically, tlian having 
acquired a fmnilinrity wllii Htali.Hlical concepts and ti'rminology, a 
ready knowledge of the uses and’ danger, s of averages, conelaLion, 
standard deviation, sain])ling, (legices of freedom, cln-scpiaro tests, and 
all tho other ideas and doviecs that constitute the tools of the statistical 
workshoj); and even .somelliing more lluui having become expert in the 
uses of tlie.se tools. One iimy have all this knowledge and exiierliicss and 
still lack somelliing that is essential to whiiL I have enlled the “pure 
culture.” 

Sln'.ssiiig Ihe “IruthfiilnesH" of tlie ancient ('Jrceks, 11. W, Tiiving- 
Stone, Ih'csideiit of {'oi |ins Olirisli dollcge, Oxford, Hiiys “t hey hutl the 
desire and tlie imwirr to ki'o the world as it is . . . the disintcriiHled pa,M- 
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sion for conlcmplaling Uiinga . . . Avoiding llie rlidaclie, llit*y will not, 
di«lorL truth U) suit pcrwonul birwj avoiding rlidorio, tlicy will not 
Bftcrificc it Uj fine phnuscR; avoidiiig aentiment and fnnry, limy will not 
gratify llicir own or their lionrcr'H foclitign at the expend* of inilli ; avoid- 
ing mysliclflm, they will not move away from fneta into n world of cino- 
iionn ... It IK llie Imliit of looking hirniglit and aleadily at lliingK, and 
dcflcril)ing llmm aa they arc, the very contrary of the liabii of didarlir 
comment nnd of rhcloricnl nr nmuionnl irinalmii,” Now it jnnt Ihla 
"Bponlancous nnd pfforllcHK verarily'’ ^s•|lirh Mic' (irccks leach iw limt 
iniiHt be a part of every inn* Kialmliciaii. 

"Nothing great in Hciencc," derinred Huxley, "haa ever been done 
by men, whoUiver their iKOvera, in whom Ihe divine aftlalus of I he truth- 
BGokor wna wanling." ^ineiliing of that "divine afllnlUK,’' I take it, 
inapired tli« foundcra of llio American Klalwlicnl Ahwtt'inlion in their 
eBlabliBlimcnl of our aocicty. To the n'kindling of their ajurit of devoted 
trulh^aeeking Ihcae limea of criKb call uk. 
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ASPECTS* 


By IlicuAnD 0. Lanq 

ChUf Slalisticiant SlcUitUa Dranchf OJfice of ihs ABaiilatU Socrelary of War 

F uom TiiE POINT of view of tho amount and variety of statistical 
data available wc are indeed much more fortunate than our pred^ 
cccBsors in the omorgoncy of 1917-1018, In his presidential address 
before the American BtatisUcal Association, on December 27, 1917, 
Mr. Allyn A. Young said; this emergency we turned first to our 
existing stocks of statistical information and to the current statistical 
output of our government bureaus, and have realised, perhaps for the 
first time, liow woefully incomplete and inadequate our federal statis- 
tics arc. With our latest population figures seven years old, our latest 
statistics of manufacturing output three years old . . . , and with no 
information whatever respecting imporlaub fields of trade, wo were in 
a state of statistical unpreparedness. We are not now in the situation 
of having a census of population seven years old, a census of manu- 
factures tiirce years old, or no statistics wliatcvcr on trade. Results of 
the 19i0 population census are being released at frequent intervals. 
InformaLion on manufactures, wliolcsalc and retail trade as well as 
housing, agriculture, mines and quarries collocU^d in 1940 is being re- 
leased daily. Weekly, monthly, quarterly and other periodic reports 
covoring nearly every aspect of our economic life arc being made avail- 
able to us from government and private Hourccs. Wc cazi say, thorcfoi'(i, 
of our oxisling stock and current output of luvsic slatiRtics, that wc arc 
in a stale of statistical preparedness. 

In tlui cnu^rgmicy of 10l7'-1018 the Htatistical propaicducss of the 
War Departmont was in no bettor condition than otiinr govornnicnl 
agoneicH. It was jml so much that Llicro was nienger information avail- 
able, but Unit there had boon no formal slatiHticnl organization. It is 
entirely correct to any tliat lliere was no central stali.slical ofiiee in the 
War Departnumt in which military statistics were assembled, compiled 
or analyzed. Tlic War Department wan small onougli and tho execu- 
livcH RufTicicnlly well aoc|uaiiU('d with each ollior so that it was imssiblc 
U) secure infornuUicni through p(jrHonal (‘ontact and acquaintance. With 
tlio rapid ('xjmn.sioii of c‘jn(‘rgcn(‘y work it w'as nccc.ssary to establish 
small statistical oflici‘K in tim varinus supply brancln's of tlu? iniliUiry 

* A pftprr prf^rrilril K^Jnfl \hriiiii1 MroTlptH Ainr'rifivii Sintinlinnl An('orifiii<m, r'lilrnftn, 
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orpnimlion. AloiiR wilh tbi« niovtHirnt lo r^'nlniliiM’ KlflliNlirol in- 
fonnnlion iit cjipIi o^ Ihf* hranrlif^' llion* wah e=«lrtl»lislir*fl, iiiuler Iho 
loficlcfHliip nf f!<ilonc'I I^inunl P. Ayres, a rcnlrnl slatifilirnl orjianiaa- 
ticm in the Wnr I)q»«r(iTH*ii( ohnrKc<l witli iln- duty of rompilijig iin- 
portant BlaliKlirs nnd pre]mriiie; rriMirla to Riiido llu* riiililtiry niuhoriliesi 
in coordiniiliiiR llio Army i»roRntiii. ns nlher Rovoniinfiil nRenrirs 
conrornctl wUli wnr prcpansliicss renliml llio ini|K*r(aiii'f' of ImvioK 
more infotumlion on llm croiioniU' Ufo of rmr Nalioii, wi llic. Wnr Uc- 
imrlmeiil Irnnicrl (hr iiwd forniitl imiKirlaitro of inirHnry slntiHlirH. 
Tlu) csiK'rh'iict’ of (heir slrtiislienl nii|»ni»nr»sltn*f*N IniiRhl (hr poliry- 
makiuR nn(lturi(ii>H n rosdy hiuvtn). 

The luted for and uw«fuliies« of iiiililnry slalislies diiriiiR lli(t World 
AVar einnrRency nro!*ii priiiiftrily from the rdinosL irwurmounlnhle, dif- 
ficulUcn of procnremcnl of ccinipiuoiil and supplifts. Prneiicnlly no 
plflnniiiR for \mr-lirnc procuremnnl liiul luten done during pi'iicr-liiin’. 
Each Immdi or acrvicc of tlm niiHlory orgnnirnlion Imd iw own procf*. 
dure for (uiyinFi; equipraeiiL Thw synlein. wilh idl iis tnUnreiu fmdlH, 
wna ndeqiiritc lo nupiily llte iieedn of ihe. nniu'd forces dnrinii iM'neeliine, 
hilt rcBulled in elmoH dnriiig llus einergftiiey. The Mtrriees wen* eoin- 
IMtUng wllli one nnolher for nupplii'ti and er|ui|Muenl. Ii, look all Ihe 
energies of ilio Wnr Iiuhmlriea Hoard, Ihe I’rioriiies ( ’oioinitiee and 
fllinilnr emergency agenciefi lo rerugariiw* t)ie pureimHinu jmtr'echin* for 
the. dumlioii of Ihe wnr effort. 

Tho inadcrimi‘‘y imunirement planning nvuh fell ho eirongly (hiring 
Ihc emergency of 1017- 1018 Uint l(‘giHla(ion lo eorreei ihis Hiiiiulion 
wan passed hy the, Ckmgri'sa heforo lUe Armisliee was i,veo yeur.s old. 
The Nnlionnl Defense Act was amended in June 102(1 lo provi(h> for an 
AssiKlanL Secrelary of Wnr who was “ehurged wilh lint sii|«Tvi-ioii of 
Iho procurement of all inililury aupplms and o(Iut Imihik'ss of ihe War 
Deparlmenl pcrlnining ihereio and ilie n-s-siiranee of adt^qimio pne 
vlaion for ihn inoliiliKalion of material and iiuhiHiriid organizalioiis 
cssonlinl Uj war-lime nec-dH."* 

That IcgiHlivlion ilaelf docs not solve jirohhtms was cerlaiidy irmi of 
Ihifl amendment. Tho.se persons in Ihe iniliiary orgaiu-Aalion wlio n-- 
fcirccl coiislnnlly lo Hlniislietd informnlion lo assist iheni in making 

^TIjo NAlIhfinl IMenufl Acl, ftn. Jiinn I, U*^0 C-tl Hiftl. 

Tlie flttit lw« pnriAKrniilpA ftf^rlioii T/R l]i« Nnfliiiinl I An an in Jmin liriill, wrrn 

Rtnotulotlby nn Actrtii|)n>V(Ml mh Mrf«mY>«r in^ lYilH. iisbriiTiK 

on Uio AMbtnni H«f<reUiry nf Wftr nr^ iit»w IrinwwtrHl iin lYin IWrpiRiy »'f 'IIir fU'^wdiihuiuii f-Y rti 
U nder B«<«r(itAry of Wnr wnR RuUinrii^l hi iliM netr Ari emt Uir t^trtinry nmy Uiq ihiilMt in 
eoiMtfifiUen A^lUv ^vroeuteinenl lo Dlihei tbe Uiultir lYid Atr^Uiiiii\ Mr* lU’YrrTl V, 

rRllereori U now Oio Under fieeffliiiiry of Wsr ftml U milt e=Mrriii({ on liU rti^iHmuUplIiilM rb AMbiAiii 
BeoreUry. TOfUteno AMUlArilB«erelAry hnubiMin npivilril«f1. 
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importaiiL deciiiions durioK Ihc war cfTort, rccoiiiincndt*d Ibat tlio War 
Department eatnbliflh apermnnentatatiuticol agency. Colonel Loonanl 
P. Ayrca, in his report for year ending June 30, 1D19, ns Chief SlnLisLical 
Officer of tho General Staff, Btrongly recommended the creation of a 
central clearing hounc for stalislical information originating in Uio 
various branchea of the War Department. Ho indicated that aucli a 
alalislica branch would make an important contriliution to military 
Bcicncc by oseiating in tlio aolution of fundamental itrublcima on wliicli 
atatialical data could bo made available. It won believed lluil continual 
raoasuromont of the work of the Army was of flufliciont imiiorUuicc to 
the War Department that a alatiatical organization ahould bo created. 
In apite of all these rccommcndationa and in apito of the experience 
and lesaoiia learned during the World War period, no ndccpiatc slutiali- 
cal agency was maintained. In 1035, fifteen years later, a report made 
by a committco of the Army Industrial College urged the iuiincdiate 
catabliahmont of a central slaLislicnl organization to dcv(tlop and im- 
prove the statistical data originating in the various brniieljos of the 
War Department and to devise moLhoda of analysis of tlie.Ho data. The 
rccommondtttioiiH issued in this report had the same fate us all prcvioim 
recommondatioiiH. 

At the beginning of the pn'.seiil cnicrgeiiey tliere were llirci! Ijrunelies 
of the Oflicc of the As-sistaiit Heercslnry of War eiigngcil in activities 
relating to inxieurcinent: (1) tlie. CuitcuI Procurement Praiieh engaged 
in currcjit purchasing; (2) the Planning Pmiich <sigug(>(l in pre|iaiiing 
plans for war-time procureinent, including plans for iiiclnstrial jiiobilizu- 
tion in war; and (3) the Slalisties llraneh engaged in the eompilulum, 
analysis and (lislnbnlion of c.><Kenlia1 dnla «jn tlio progre.^.s of iiroenre- 
menb and other related matters. The Hlalisties llraiurli was lielnUslly 
created U])on the iiiilialive of the AsHistniit Hccrelnry of War in Hep- 
teinbcr 1039, while llie Planning and (lurreiit Preeineiiieiil Ihanelu's 
had liceii in opiMutum since, llie iiuKSKlinent Ui ttie NaUomd Dofeu.'-e 
Act in 1920. The work of the Planning Ihtiiieh liolli willi refeienci' to 
the planning for war-lime procurement and for the iiinbiliziilion of 
iuduslry inchided few iinporlimlKlnliKtieid .studies. If niililary .stntiHlics 
had been given the lecogiiilion which had .so frecineiilly been I'ecotn- 
mended, it would have hecu uu iuiiwivlant part of tlie regular work of 
the Oflien of the Assisliinl Seerelary of tt’iii'. 

In uci'oi'daiiee wilh the jniivi.'iiiuiM of the ameinlineiit lefeiii-d in 
aliove the chiefs of (lie lirnnelie.H of the Anny i'liaii.'.ed with llie imieiire- 
merit of aii]Htlies report diieeily to the .\!.>ii’,tiuil .^eeiriury of Wur re- 
garding all mattev.s of priieuri'rneut. 'the I'iglit HUjiply brunehes, eidh'd 
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the "Supply Arms rikI St-rvice^a," mre Uic Air C'orjKt, C’tinat ArlilUiry 
Corps, Rignnl Corps. Corpn of EiiKinwra, Quarl«'rnmsl<'r Corps, Mwlicnl 
DcparLmcnt, Ordnance Depjirlmenl, and r!lu‘mica1 Warfare Service. 

The first/ four of these l»rniiclte« in addition Ui IrcinR “aervices"’ arc 
llic! “combat nrm«" or "laclirni whofie fiinclioii in linio of war 

are lo engage in cnndinl. The latter four brnnriiiw nre Blrinly “services,” 
having lo provide luuinllmiK, oiK'.rnlc r«UildiRlim('nt« and furnish lech- 
hicnl Hcrviccs. The names of most of the liraiirlu-H: itulicale the kind« of 
equipniciil niul eupplies for h liicli they arc miMUo-ible. The Hiipplies lo 
be proeuretl by the Ordnance l)opartment and the Quarterntnsler 
Coriw arc not apparent from their lilies. The Ordimnre Deinirlnienl 
lu charged witlt ihe procurement of imini lions for Ihe Army, such as 
amiuuiiilion, guna, bombs, tanks, etc. The Quarteririaster ('or])N fe^edH, 
clothon, houHca and lranB|)orts ibc Army, as well o.a proenres all supplies 
common to two or more branches. The Chiefs of the eight Siqiply Arms 
and Sorvlcoa are directly responsible for their <»wn prtrcurtiuenl activL- 
tics including procurement planning. The rflie of the Aseistnnl Seere- 
lary of War is that of supervisor, lie iire.'serilHfs the form and geitiTal 
conlcnt of plans to be subiuitled in the intereat of a rominou liasis, 
C){ninine.s and coordinaU’s them when subniilted. Tlo' iniliniive of 
procuromeut reals with the. Supply Anns niid Srjrvin-s. 

The HlaliHlical data, which are used lo measure llie adequacy of tin- 
procurtunent program for purposes of eontrol eoine from the following 
Hourcca: 

1. Troop Basis Tables a mobiliwiiun plan wldeh shows the idlLiauie 
troop objectives, the rate of mubilizalion niunlb by mmitli and the 
difllribuiionof the troops by Corps arejus. These tabh-s hIiow ibe iiiim- 
bera and typos of trooi)s to be, mobiliwd by iiiotillily peruKls. 

2. Tables of Organimtion— llio funotional organiwillon of each unit 
together with llic detailed organiaalion of each of its eoniponeni,s. 

3. Tables of Basic Allowances —inblea wliieli jnescribe aullmrijted 
basic alluwnncc.H of organiKalionnl niul individual equipmenl. 

4. Requirements — a coordinated Hlatenieitl of snpplie.s and lupiip- 
ment necessary lo meet tbe plans indicated in the Troop Basis Tallies, 
the Tables of Urganisatiou niid IhoTaldes of Basic Allowances. 

6. Sumuinry of Aiiproprialions'—llie. nuLliorir/tsI fiscal program for 
which Congress has appropriated a Npecific amount tif juoiiey. 

0, Contract and Delivery flchedules ' a coiiipilalion of Ihe ('oniraets 
for BUppUcB and cquiinnont with their accomimnyiiig esiimaled de- 
livery achcduleo. 

7. Production Program Control — frequent, |>uriodi<! information on 
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actuftl dolivericB of vorioua itows of equipment ncicl Buppli<is U) be com- 
pared with the contract Bchcdulos. 

^Vho is responsible for the data which we arc calling ’‘military Btatis- 
tics?” What is tho relationship between the "top conlror or policy 
makers and those chorged with the responsibility for carrying out the 
policies and decisions? Very briefly the organization may be described 
as follows: 

The Secretary of War, tlirough tho War Depnrlint*nt General Staff, 
determines: (1) the magnitude of tho military program; (2) the 
material wliich is essential to the proper conduct of that program, U)- 
gethcr with the design of tlie items; and (3) the quantities of bucIi items 
needed divided into a time-rnlc-plncc schedule, such a limc-rale.-placc 
scliedulc to includo botli initial and replacement roquircmeuls. 

The General Staff determines requirements by i)ri'8cribing tlie 
general method of computing A.rn\y (military) rcquiromouls, prescrib- 
ing maintenance factors and the time elements involved in sup]ilying 
troops. It approves the organization tallies, cquipmont lable.s and al- 
lowance tables. The supply brandies, under the direction of Ihn General 
Staff, compute Uic Army rciiuircmcnts whidi are then suIjmiUed to the 
General Staff and apinovctl in llio name of llie Secretary of War. A 
cojiy of these Army requirements is furnished tlu> Assislanl Beerelary 
of War. 

The supply lirauelies, that is, the Suiqdy Anns and Siirvices, aeliug 
under the Assislunl Secretary of War llieii convert these Army require- 
menls into proeurenienL requivemenls, taking into iipcount the cxistiiig 
war rcfiorve.s and the time factors necessary to (nuisport the coinpleled 
nrlicUt.s from the factory to the supjily ehuiuiels of llie Army. TIuih the 
Army rcciuiremenls are compiileil under the dircclioii of the Chfuend 
Staff and the procurement requirements under the direetion of ihe 
AsHistaiit Secretary of War. 

More tlian two million different iUsiis are being piocuied by (In- 
Army. In Hucli a ]mreliiising jirogram there an- obviously soim- iU-ins 
which are more iinporUmt (Imn others, mon- diflindl to jtrodiici- ur 
inireliiise. l''nrlbeniiore, many of tli<'se iteiii.H euiitoin iimtoriids for 
wliicli there is a limited HUpply. Certniii raw mab-rials iin- cif sueb vitjd 
imporlance tlint the joint Army and Navy Muiiiiioiis Ibiuid Ints as 
of its jiriiieipal fum-lions tlie iilniiy td thcr mulorial i. 'I'lu ’c mw mii- 
teriftlH are divided ialn fUralegii- and critical mat' iiid .. 

Strategic iiialvrials an- llio.sc materials vital to ibc naiimial d<-fciii -' 
which muHl be itroeured entirely <>r t<» a sultsianual il. gn i- iiom naivn . 
outside the eoutineiital limits of tin- riiiieil Siatca hecanse ihc doim .(tic 
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protlucLioii is nut suffirienl in qminlily or cpinliiy to ntw t rrqiiir< nti'iHi«, 
and for winch aLricL uictt*surr« of conscn-ulion mid control of dislrihn- 
lion will be nccoaRary. Antimony, inirn, niblwr, and lin no* examples 
of BlratxiKic matcrialfi. Crilical malcrials arc llioac iniporinnt lo llin 
jmlional defense whow, prociircmciiL will not present pndilcms as grave 
na those rawed by filralcfcic nialeriids Imthum* they are prodiinsl in 
cpiaiilily and quality siitficirnl, or nearly MifTieieiil, t<» nuel require- 
mciila, or can Im replnml by siibsti lilies, and for wbieli less atriet iiii as- 
iireuof eonservation and roiilrol of dislribiilioii will Im* iir'eefwary. IVirk, 
RTnpliile, liideH and leallu?r, niid wotil are exniiipleH of rriiieal malerials. 
The Army and Navy AJnnilionn Hoard, in addilion, iiininiaina a list of, 
and keeps iiutler rinse stiiily, oilier malerialK whirh inighl beromr 
Blratcgic or crilical. Tlio eoiilinued sUidy of the rbaiiRing ninlerUil 
requiromculs of modern warfare is an iin|Kirimi(i task of Uie Army and 
Navy Alunilions Board, 

The accumulalion of hUick piles of slralegic and rrilirnl malerials 
waa first auUioriw^d by the Art of t’oiigreKS apjirovetl June. 7, lOItO. 
The purixJ.HC and inlenl of (Ills Art, aiinuuiieerl ns the jMjlie.y of ('on- 
grcfifl, i« to providi; for the, aripiwition of HUnrka of atnit**Klr, and eritieal 
materials, aiul to enrournge. the develoiinieiil of mini-js and dc'iKisiis of 
these malerials within the UniliHl Stales, and llirrrby driTi uw* and 
prevent wlierover iKwsiblo a dnngerniis and rosily dejM iuleiirr, of (hr. 
United Stales uikiii foreign eoiiiitrii'H for tlim* nmierinlH in linira of 
national emorgcnr.y. The present Cnngrcwi lian inadi* at len-Hl six up- 
proprintiims to assisl the building up of sUicks of stralegir! and rrilirnl 
mnleriniH. 

The acquiHilion of Nuppliisi and equipment, as well im raw iiuilrrials, 
opemtea under the linndicap of proaiHiclive rluiiigea in rrquirrmriits. 
Hero is a real dilemma of the fitnl order: to ataiidardiiu* or fns'Ke designs 
and npccificntioiiH in order to go into iiianH iirodiiclion or to make fre- 
quent, yet necessary and important iinprovenient.s wbirli slow down 
large Hcalc production. On the one. hand (here will be large c|nnu(i(ie.s of 
equipment, soino of wliich may In; olwolrle, and on the other hand a 
small amount of equipment in whirli him been iiieorisiraled llir lale.sL 
developineiilK and iniproveineiiln. Desirable rluuiges in requireinriilH 
must ho made from lime to limo n.s im|)ellrd by new designs, new 
weapoim, foreign developineiitH, the probable loeulion and iinlurii of 
tho war. New iiivenlioiw riumot ba rxrhided for willioiit ila-m ilu' 
depth bomb and the lank would not have been made, available in the 
World War. Changes in rcqiiircmentH are ine.viinble, but they ihuhl 
bo conaiderod and ovalualcd with reaped to Ibcir ituluslrial implica- 
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and c((mpK?Hfnj«ivp ii(}ann»’r jnlS aW'ift 
requirements* prifliSflle the wSald^thni^' 
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control. 

The opcrftlioii of prtHlucliuu control is Wml oji 
staLislica supplied to ihcSUvlislW Urnnrh of th*’ ttlW of thi- 
Secretary of War by the Supply A^rtnamui fk'rvina* l iiMJ' 
elude data on phjgrtfjis of pirocurrincjil «iit| pr»Mbi<'liMM, ««54n> K<h S'lisrf J 
stocks availnlilft and current dcliverif't^. Th** SSHtii'tiirj* jn isS r 

central ofTicc in which till iterlim-iU it)fnno!<iti<«n et v.A 

aimlyzcd, niul niatli- availalile in n rlcnr, hooi"-* f- to t? 
who uro in posilimis of coiilrol ninl nuthorily. 

The conlrihnlitiii of .slui^lirtd ('iiiitrol Im lie* Muicwnii Jli 
tispeclH (if l)ie ticffiivc prnRniln li»'v in m-i nir.sio :iij»| !ian»]?, c 3 . it '' » I 
the prof^resH of I lie prodiii-iinii pidpsiti. Th*^ fiihitiMj) «.f ! 1 » 

]lnuu!li is to select fi'oin the inn.‘?i of tlntii jivitildde in t' ili s'!,.ii'!,“, 
and es-Hculiiil iiifiirimilioii wIiHi \iil! U- m^ d'd by il,.*' j- j i,. ai,, . ^ 
trol. Mililiiry slnlislics are, llierHun', .-oimiid'ii.iii',* 
rciiuircd by (Ihikc in iiiilliority (o fiODiohov .ii d • ? .c .v 

eisioilK which lllTecI (he phiKiw, nf l||.- N-iio;,.),,!) n. f, . 
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ASPECTS* 

Bt Ron»nT R, Natiia?< 

Atimori/ C't>mini«»iffn to ihit Counfil 0/ iValfonot 

P noDLRUa of Blftlmlicnl conirol of iho IJcfniPO I’roKrnm from tin* 
viowpoinl of iToiumiiP nfpcrln nro (lidiciill. to cov-rr ^7*11 in inilliiic 
form wiOiiu llit; Hpwi* iK'rniillod. Tin* iiiBRiiilutlo of Hit* tU-foum* <'fTorl, 
even if coiij'idi'reil only iii R'riiiH (tf exi^ling nii|iroiirintiniit<, in hi 
trcrncrKloiiH llmL il« iiniinrl will In* fell in every nren of tin* ernnoiny. 1 1 « 
aapeclfl are hh cliffuKt* iw Uie whole field of ifeonniTiien iUw-lf. Slionid the, 
magniludc of the Progrnin oxitund lo whnl tnighl Ik* ronreived ak a 
“full defense" cfforl, ila ccononiic effeels will hecome even more varied 
and fftr-reaching. 

As now embodied in legislnlion and in Urilii'h inililtiry orders, (,‘X- 
iwndilvjtca for defense will, a year or less hence, eerlainly rxffrd nn an- 
nual rale of ten billion dollars. This represents cmiHiderably more (hnn 
10 per cent of our total iialionni inrome. In Ufrins of eoinmodily nt'enlH 
it represents jwrhaps ns much as one-fifth of our lotal iinished eom- 
modily output. It is a tremendous effort and <ine which must he hrought. 
to a Hueccssfui eonehision. 

The stnliHlicH essenlial for [Mdicy-iiiakinR purisises in the l)efeiiw> 
Program are greatly diflereat from Ihow'. needed by private hiiNlness 
cnlerprlRca in their Inlernni operations. The siRi' of the program is only 
one, of the features dislinguishiiig it fnnn a large eoiiunereial under- 
taking. A cnriioralion generally can make its derisions indeiH'itdenl of 
its own impact on general lnmini!SH. It will delerinine its pureliusing, 
production, and marketing pnlirie.*! on the hnsis of inlernni nuiUer.s ami 
in relnllon lo the general husiiiess jiirlnro. Rarely need it base its own 
policy on conRiderntion of just how that imliry will infinenri* the entire 
market and, in turn, infiiiencc the original iMdiry-making, 'I'ln* I >vfeiise 
Program is different, in that the. Governnienl iiiiikI reeognize, eh*(irly 
the marked elTocls of its oi)eralionH on the Imsinewi rommunity and 
doterniiuo policy with one ej'c always on llie eeonomin elTeels on (he 
Program. It must give considernlion lo the many new proldeiiiH wliieh 
will he ciicoiinlercd in the, ulleinpt lo give sueh an exiensive iirogruin 
real momentum within a very short period of tijne. 

Among the many important angles which imisL h(< considered, the 
first and tho foremost is that of laying the groundwork iiilelligeiiily and 

* A l>Hper At Uio 103nil Anntuil MMlIn^of iTio AnicirlpAR 
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vigorously for getting a big job done cffectivoly and rapidly. The olo- 
ment of speed, coupled with special difficulties of a technical nature, 
raises many complex economic problems, and unless these problems 
are anticipated well in advance and bandied properly, the ensuing 
difficulties will bo truly overwhelming. Data e.sscntittl for decisions 
must be assembled and nnalyiscd quickly since policy-making cannot 
wait on long-range research, Flexibility and speed must characterize 
the slaliatician^s work. 

Another factor is the need for producing the defense requiremciits as 
efficiently as possible and at the lowest cost consiatent with the objec- 
tive. Cost in terms of dollars or oven in terms of labor and material 
resources may nob be the principal criterion, but on the other hand 
wholly indiscriminate and aimless procurement operations can cause 
innumerable difficullie.s throughout the entire economy whicli, in turn, 
might bring delay and confasion. 

This brings us to another important element; namely, the need to 
achieve the defense objective with the least possible disturbance to the 
balance of the economy. By sotting up an objective of disturbing the 
economy as little as possible, we must not imply that the defense effort 
plays second fiddle in any area, There can be no room for doubt or iii- 
dccisioii on that matter, First and most important is our need for rapid 
armament and nothing shovild stand in its way. On the other hand, 
tliorc arc many paths which can be followed. Not infrequently, the 
most eff<^ctivc methods arc thoRc coiiaistent with the least disturbance 
to the non-military area — least disturbing in the sense of maintaining 
cstal)liHlied institutions, price relationships, balance in productive 
facilities, meeting civilian demands, and retaining desired labor- 
industry rclation.sliipa insofar as each is consistent with the defense 
objective itself. 

Our problem here is really one of discussing what statistical infor- 
mation i.s esHcntial for doing the best job possible. I can assure you that 
the data needed are no b ready-made. Great strides have been made 
statistically during the past couple of decades but all of you know that 
when a specific job is to be done, confining oneself to existing source 
material iiupo.sos Hul)HLautinl limitations on the research worker. On the 
other hand, IIkm'c are ho many statistics available that we miiab be 
can^ful to avoid all dupUcatiou of cfTort. Our statistical efforts must be 
as (^flieicmt us our use of industrial cciuipment. It is nob only a matter of 
efficient liko of slatistical energies in the policy-making group, but it is 
also a matter of placing as light a statistical load as possible on the 
military personnel and the industrial producers. 
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T)i(! inoftl ul)vioufl niHKia relate Uj racliinl dula on rcqiim'iiit'iita nud 
on our cnpacily lo lucel tliow n!tiuiri‘iiu’iil«. Itoquirrmonla iticlud*; hoili 
Uui inililJiry and iioii-uiilUnry doniniida of llii« Nal'iun, na a 

niirnbor of foreign coiinlrieH. Mr. Ijiiig'H imiwr lell.K jvm of llu* Army’s 
slali.‘*l ical work. Similar slops nr« iHdiig lakrn in tin* Navy Di-piirlniciit 
wlierti A. II. lUrlinrdsou Iioh in’cii iiislnllrd rrronlly willi fnnrliDiis 
Rcnerfilly imrnllcling iSiowt of CVdimv! lAWinrd i*. Ayres in llit* War 
Doparlnti'iil. For ilritisli Kinplo' rnniilrii'S llti* lirilisli I’urflmsing 
CotnniiKsi<m is snitnuUing dala llirmigli llii’ Uniled Sialos 'I’nMtsnry 
Deparlnicnl. Tlje llnrean of llesfareij anti Slalisilirs of llo> llpfensii 
Commission, vnulcr llu* tlirerliou of Hr. Slary May, mnsl tvs-wmbUi llio 
jmUlary jnssla of llit* Army, llmNavy, Um Cttnsi. (biartl, (Ireal Ilrilain 
and olher countries and combine, tlunn inlo a simple rciilislic picUirc. 

'five tlcvclopincnt aiwl assembly of military rctpurcmcnls is not au 
easy task ainco. aucU rc(inivcmciits can ami sliould bo deiormincd umlor 
a wide, variety of as.Hiunplwms. ,Simplosl, ia Ibo luntler of (Ie(r<rmining 
requirements on tlio bn-xis of eoulraels wliirli Imvt* bifii plae<-cl. Only 
sliglitly more difTieult is (lie pnibleiii of delermiiiitig requireioents undi'r 
total CoMgriNssiojial AppnipruUions and AnllioriaalioiiH. Ilevuml (licse 
rallier clearly defiinsl areas, Uioroslomld bo Sfis of rcqiiircinenls niitli>r 
inililary programs of varying tnngnilnde.s. For iiisimiet', .«htiiiltl Urilisli 
retiiiireiiKMils bn (aken only on the. Itasis of orders pinecti? As niids on 
Ilrilain eontimm and as our ability (o supiily materials to Ilrilain 
grows, what magnilude.s may llrilish demands reaeli? How far may our 
owa Army and Navy I’rogram b(^ i’.\pnii<lerl slmald ilie defeii.si' mssls 
njijieiir larger in the near fulnre? Tlnw nre. very imisirlanl ami jimel ieui 
qncaliuns and there should be alalistieal data on requin'inents for all 
of those possibilities. No one knows what the future holds in store for 
us. Certainly the. be.sl iiiHuranee i.s eoniidete pn'p.an'dni-ss. 

One very imporUint aspect of the reqiiiremeiil-s problem relale.s to 
Iho timing of needs. There should he n lime schedule for as long a prs iod 
in the fulure as i.s fen-sible and l»y as sliort time intervals as Is practicable. 
Here, too, thirre luv aUcrniilivc.s wliich at first glance do not [ireseal 
lliLMiiHolves. Again the sintplc.sl approacii i.s that of lindiig rctiiiirenn-nls 
only after conlraclH have been |)laced. However, tiiis .•<how.s only lie; 
schedules of deliveric.s iiumtli liy month or quarter by timulcr as 
promised by the iinniufaelurers. In ('.s.s(«nce it is mil a selnslulc of needs. 
On the other hand, rcspiiremenls inaj' be sehednled exclusively on the 
baaia of needs ami willuml regard lo all of the rc.Hlricliotis which nmy 
render such a achcdulo iinposaible. Or, there may be a iniddli! jialh, 
wherein the achedulo tuny not l.)u bastul exdnalvely on de.sired time ob- 
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jcolivcs but rather on probable time objcclivpfi, that is, when the mili- 
tary branches think they may bo able to obtoin the equipment. A^ain 
Iho emphnsis sliould be on the moat ambIliou.a goal poa^ible. 

Time objectives may vary witli types of defonso cfforls. .Some itema 
might be puahccl at ll)c cxpcn.He of others or even at the expense of 
expanding facilities if the timing objectives so dictate. If the efTort is 
a matter of only weeks or months, decisions concerning expansion of 
productive facilities or iho training of labor will bo dilTcrcnl from poli- 
cies based oi\ a defense effort which might call for feverish activity over 
a number of years. Proposals have been made for lengthening of hours 
of skilled workers in preference to widespread training. This might bo 
preferable for a short emergency, but certainly both are needed if a 
long and extensive program is envisioned. Wo nnist be sure wo shall 
have a post-war period to which we can adjust ourselves. Timing tfon- 
siderations arc very important on the matter of aid to Britain. Ships 
take lime to build. Should we withhold our combat and merchant 
ships or will the transfer of some of our ships to Britain give us more 
time to construct new ships here? These are not exactly statisticol 
problems but data on various timing alternatives can bo vciy helpful 
in aiTlviiig at intelligent conclusions. 

1 must not leave the matter of timing without staling what should 
be obvious but what nevertheless daserves emphasis; that is the need 
for coordinating and harmonizing different items into a balanced total. 
This is true not only of components of largo items, but also of dlllercnt 
items needed to complclo the equipment of certain militoi'y units, and 
oven of the needs of the Army in relation to tlio needs of the Navy, or 
our needs in relation to those of the British. You can’t have men with- 
out equipment or housing. Therefore, the timing of mobilization must 
be coordinated with llio timing of thc.so needs. Similarly, guns are of 
little u.so without ammunition and planes without trained pilots are of 
limited value. Tank.s and airplanes are not complete until every es- 
sential component is complete. Such coordination is obviously vital. 

Finally, under military requirements, there is the difficult and ex- 
tremely im])ortaut job of translating military items into their aemi- 
fiuishcd and raw jnatcrial components. An airplane factory is of little 
use if aluminum and oilier essential raw materials are not available. 
Guns and explosives can’t bo fired unless there is zinc and copper for 
the cartridge ca.s((H. rOstimating raw material needs is difficult because so 
many of Llie finished products arc extremely complicated and bccaueo 
the peacc-tiiiK! production of many of these items has been either small 
or non-oxlHlenl. Tlic joli of translation requires n coiusidcrable volume 
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t>f RLalifiLical data in tin? form of billa of lottlcrinli*, whicli must Up oI»- 
Uincd from Urn military braticlicR or from ilic* maniifBOturcm tlmm- 
wlvc*. One of tlui inoKl Injllipmome jirohlrmR eriroiintorrd w timl. of 
Inking into nr.rount the woalo fnrlor helwwn llip inicini nnd Itnnl «to.Ro 
of production. Alwi, it ifl nwoBfiary to have data cm the l.vtM»s, HlmiM-sp, 
l<iw‘a, nhd llu* clioinical or iiiPlallir ronUml of tlm row iimlcrinls. 
ShorlAgpH Bpppflr iiiom frct|Uoiitly for KiHpifip ly|H-5 or gracU s cd a rom» 
inodlly than for llie ronunorlily iw a wlioli*. 

Alf‘0, the pomiMiueiits ninl rnw iiinteriah iinisl 1 «* Krlii dnlod l*y liiiif, 
de|>ciid('iit ujHtii (lie jH’heduh* of llm fiiiisln*d jirodui'lfj. For ileiuH whieli 
are charncleriMHl hy rliort ih'riodK of iimdueiioii Uiis is not m dimruli. 
However, for ballleslii|w or lienvy ordiinnre, it i« lutl nil i ney Insk to 
determine the lime leadsi in IcnnH of wwks or rnontliH lielwien ilm rtHn- 
pltlion of liio fm wheel product niul the viirious coiiiiwneiiM luid raw 
mnlerialH iucor|)ornu;d therein. This in Imlli nii riigituHTiiig nud n 
Blnlistioal tank. 

for comparing retiiiireineiiln wiili I'npneity data to Ionite jKWKihU* 
ahortagm, it i« ncceswiry Ui deterjnint* civilian iiH'dw which ran lie 
combined with the military rccniiri*niciii«. C'ivilinn n'liuin'ineniH niny 
be dolerrnincd under n, iuiitdH‘r of navniiiplionH. 'I’lieri* nre wime in- 
dividunla who believe ilml civilian rniuiremenln under a war effort 
nhoidd ho computed nt a ininimuin level, wen an low as that at ilic 
bottom of the. depre^ion. Olhem would be more maKiinniinoiw and 
conaider tho avorngo of ilm piwt ihri'e to five yeurf«, iia a minimiiin 
bnaifl for rcrjuireinenla, 8 lill olhora wmild ijmj |irr'vioii« peak )evi-ls. 
On tins oilier hand, Ihere are llio-sc who believe that the hng(» defeiiw* 
wqjcndilureH, ivbirli will inercow! the flow of fuiida inl^t tlie Imiids of 
conBumcra, will in turn bring n markedly expanded ronsiinaT demand 
for gooda and aorvirea ami that p.stininle.i of this demand should be ac- 
cepted on an indication of civilian re.rinirenienle. Thin departs from the 
1180 of arbitrary criteria and eatinialea eoiwumer demand tm (Ito as- 
Biimplion that no oncroim rcHlriclioiiH will be plaecd on tlda demand. If 
thf) purpose of rerjuirementa and enpaeity aliidtes is to reveal probable 
IjoUlencckfl tlicn certainly the civilian demand abonid be foreeuHt on 
Iho a-SHumptioti that there will be no shorlage.s. Tliwe ntudies will then 
roveal llic Hhorlngi'H and einphiwixe the jiolicy i|Uertlioi) e.ximnsiou or 
priorities? 

Considcrablo lUtenlion Iuih been given to foreeasH of national iiieoiiie 
in terms of current price. Iwela, varying from WJ to l)tl billion dnllar.s 
within the next two yearn. Tliia meaiw enlnrgeil eoiwunier ineome and 
demand unlcos rcatricted through coiiHimier taxes or otlier rneaiiH. if 
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dc/ofind ia to be satisfied and iv runaway price situation nvoidedj 
there muHl bo a commenBurate expansion in the output of conaumer 
goods and aorvicca. Despite the huge defense outlaya it ia likely that wo 
phnil have a continued largo volume of unemployment for some time 
to comC| unless we encourage an increased output of consumer goods 
and eerWees. Expansion necessary for this enlarged production will 
serve lo permit n much larger clefcnac effort a year or two years or more 
heneOi when wo may need for ourselves and for Britain much more than 
is now indicated by appropriations and contracts. 

Ear the purpose of estimating future consumer requirements we are 
in need of estimates of national income in the next two or three years. 
Non-military rcquircinenta cannot very well be developed item by item 
flinco the demand for each commodity or service will depend on as- 
sumptions regarding other goods and services. It is more logical to 
estimate the likely total production and base the apccilic items on the 
total national income. For this purpose data are needed on factoia iu- 
fluoncing the national income, such as probable levels of private inveat- 
mentj export balances, inventory accumulations, consumer credit, 
(jovornmeufc net contribution, and other offsets to savings. In addition 
to forccaalH of total income, it is essential lo make some approximations 
concerning the nature of consumer demand and this requires some 
(h^ctMion an to llic probable effect of the defense program upon the size- 
diHiribution of income. 

Now w^e come to a very important problem about which relatively 
little staiislical information is available. That is the problem of 
capacity. A wide variety of proposals have been made for studies on 
capacity. Many of the criteria for capacity determinations whicli have 
been advanced do not appear practicable. Some of these have been ex- 
tremely ambitious and would call for a nation-wide survey of the pro- 
fluction and capacity of every industry which might possilily be uiiUVied 
for defense purposes. Even those industries wliicli fall most atriclly 
within the consumer goods category would be flurveyed in order to dc- 
le]'jnini3 wljat types of equipment they possess, wdiich could be used 
for sul)-coutructing of defense orders. At the other extreme, proposals 
Imvc been made to rely almost cxcluKively on past levels aa rough dc- 
leriniualeH of caimeiLy. Obviously, HtatisLics of the previoiis high levels 
of production Ijused on tlu^ weekly or monthly i)C‘ftk output are very 
UHcful in pirn iding Nmin? (^vldf‘^f;^^ of wlmi s])eeifH! ijuluslrics can pro- 
duco. Hucli figures are cspcM-iully \iHef\il if there is also avaihiide any 
evi(l(*i\ee of sueh qualifying faetorn as Uu‘ iiinoniit of i<lle e(pnpineiit 
during previous iKuiods of high ])roduclioii, rectml changes in the 
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r|tmlily ftwl fiunnlily of cqnipnw’nl, ('onvorliliilily of plant niul 
riinchinpry, or if Ihm* w (soiik* r inpiriral bnnin for RnoRinK ll<f jwiRfiibilily 
nnd rcfiullK of imiUiplf liliifl opi riilioriif. i nn* ik-^'jIkI on labor akillH 
roqiimHi, on llu* avnilnbilify of T<iir*)i workorw, mnrl tin* of 

trnininR or HubHliliiiinii. Tlio llun-au of I^ibor SUilinlirf* ja i riRaRrid in 
cHliiiialinR rf'tpnr<’nu-n(« for lalwr in diir- r'-nl iiidii»trir!» ami ormiin- 
lioiip. Tiio Kinplnyiiioiil f:k‘nitily DiviMon of ih<‘ Airial t'iTiirity Hoard 
Iiaa lit'cn rollt rliiiR a t;onml<‘rnl*k' nitioiini of inforiMiUioii aloiig tliin 
lino from oiniiloyorw. 'I'lio liiiio nnd not of indiiMlrial I’Xpniifioii ninl llio 
nltlrtiiiitiR of raw mntorialK iwn-«.itary for o\|miiHon imifl »Imi 1k" inkon 
into Hrooiifit. 

IVrlinp!^ Hinlistirn oiinnol wiiMvcr nil ttf llll■;^lo rpic^itioiifu on ra]nirity, 
but tlmy corlaiidy will lu‘|p. WV mint not forRol llml tlnninnH mn«t 
be iiiado niul made Ill'«lln|ll^y^ 

Above and boyoitd llio whole an-ft of rn|uirt'ineiUa and rapacity, 
ihcrti are n mirnber tif oilier ruirslionn rrhiling to imliomtl drfeii>*n which 
require a great deal of atalinliral innlerinl. Sninc of tho^e lakrv the form 
of mnuiiide problenifi and nlhrrN of mliiiinnlrntivc pmlilrinx. Among 
the former nrt< hucIi (jurtilioiiH h.m the e^tablii^linitiit of Hlorkiiilea, 
auliHliliitibilily of inaterinla and men, prire imliricN, govi rmiieiil (nrnl 
policies, and labor jKilieii-i*. Many of thew* problems requiire. very preciwi 
and careful record.**. niTliioim Ui imtviile for >iloi'kpil(':s of e|*(‘cirir emn- 
moditiea imiHt be bnml not mily on rci|niremr>niMi niid rn|>ariiy aimlics, 
but alao un apecitie data eoncerninK the roiiimmlily Mieh tis KonrccM of 
Hiipply, iiiflucnce, of the war on demand, elto-tieily of anpi'ly, tariff re- 
alriciiona, elTeel of einlmrgm^H, time ivipiin d to ncenmulale the re-servi- 
Rloek, and the Klorenbility of the rommodily. I'or eclrJilisliiiiK policy 
cm milmlitution and on shifting material and labor n'<'onreea, it is i-h- 
Hcntial to have, inforntalion on the reHinrees of tin* vnrioua pniducta 
under review, the residnnl effeclH of taking them asvay fr<tm eerlain 
areaH, the implicaliniH in tlic^ m‘w arena of applienlion, and tin* po.sl- 
war roadjualmenla wliieh will las m!t:eai*ary. hor inslanec*. any ulilir.a' 
lion of the automobile iiiduatry'a ecpiipmenl and mun-|ai\ver for air- 
plane luuiuifaelure iiniat coiumtii ilaelf with ila impael on aulomobilo 
production, the. edieieiicy of .such eipii|imeiit in air)iliiine produelion, 
Iht! lu'ublem of w*iiiorily of em])loyi'i‘.a .aliould they mov*' to new plants, 
tying in of the airplane and nnlomobile rompaiiies for di-Higit and apeei- 
ficEVtion purpiiH(*a and aimilar <|neHliona. Some of tlu'se eiin ami ei-rlainly 
will be anawered willtoul llm help of Hlnli.slieiaiia, bnl for moat of tluun 
aomo Itae.kRround data will be (‘aiU'iilinl. 

Price policiiM, fiacnl polieiea, and labor ])olii‘i(‘.H liavc bi'cn given nmeh 
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consideration in recent years — ^particularly the latter two. Now, how- 
ever, decisions on these matters must be more specific, They are much 
more pressing than herctoloro in the seiiBe that these policies must be 
related to the defense objective. In the case of fiscal policies, expendi- 
tures for defense will certainly be far in excess of recent govornmont 
outlays. Taxes will be affected not only by the increased flow of income 
but also by new tax provisions already enacted or to be considered 
during the period of the Defense Program, Decisions on the magnitudo 
and types of borrowing and taxing must take into consideration tho 
probable effects of tho defense expenditures on savings and upon con- 
income, as well aa tho offecta of tlic financing scheme upon con- 
sumption, savings, private invostmcut, and related inattora. In the 
field of labor, wage rates in relation to prices and profits must be studied 
and coordinated with any policy concerning strikes. All of our statisti- 
cal resources relating to wage rates and labor^s share in the total income 
must be assembled and uLilized intelligently in this situation. 

Tho Defense Commission has already been called upon to consider 
priorities and tlic granting of corLificaLcs of necessity for new plant 
and oquipmoiit under the provisions for the short period of ninoriiza- 
tion. Statistical material in new and pvaetieal forms is essential for 
those funclionH. For instance, in determining whotlicr or not to grant a 
particular manufacturer a priority rating for a specific raw material, 
a ^'ast aniouiiL of information is necessary on other user.s of the particu- 
lar conuuodity and the effect of sliortages on their operation. Not only 
must the consuinor of an item in its first si ago of jiroducliou be con- 
sidered, but consumption must be traced to finished products. Should 
a question arise concerning i)riorili(»s in the case of atccl, it will be 
necossary to know not only the types of steed wliich are niaclc, but also 
Mi( 5 uses of omh tyj)e llirongli a numlier of stages of produotion. In 
deckling priority inatbns for inaohincry, aUernntivo resources iniisL 1)0 
considored. Tlu^ granting of jiriorities must l)c selective or there will be 
nil endless jiressure for successively higlicr ratings. 

In the mailer of certiricaleH of necessity, alt(3rnaiive ])OHsibilities U) 
the new capacity must b(^ taken into account. On the one hand, ev(n’y 
cfEort is ))eiiig made to iiiduccj iiulu.slnal expansUm. On the other hand, 
for cerUficab'H of necc.^sily it is (‘ss(?nluil that the expansion for wliieli 
a ceililicale is riMiuested, l>e simwn us nt'ccssavy. For Instanci', a new 
foundry necihsi by a inumifaclunT for (l(‘fc'n,se onhus may not ho 
necessary if oth<‘V f{>nndiies aiv nvaiUdile \viUuu UHabU* areas. You eau 
well umhu’.stund lli<‘ iics'd f<ii‘ slnlistical sni’V(?ys and for coopeniLion 
from local soure(‘S of data fur this purposi^ 
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No doubt Ihwi mere li^tinn of lyi»t’.H of (Into nmlwl leaA-es one with 
Rome confuRion and iineerlftinly 6W lo juBl how the jn|> it; u» Iw* (lone and 
xvherc tlw* fijpircw rto to Iw olitaim^l. Svtmt* of tlo* work hoR been lUme, 
but tlicre i» Rlill rmirh (o do. Corners will lirtA O to \tf‘ rfmiided mid re- 
lated slatistirn iiserl tvhere rlirtTl dnla rnnriol 1 m« had. A sbtekpile of 
RlntifticH must iw ncriimiilBted, l*erriH<.o rr rtuetiSt^ rome iat<l niirl tiuMviTs 
mu«l be prompt if llie data nre U» be nsefid. }^<jne of the n riiii'eM 
cnlliiiR for nnKwens willi'm 24 or AH hours no* truly nlnrndiin, but, we 
numt do the Ik»hI that ran bed<iri«t within the time limil sjR eified. I’oliry 
ruakitik rnnnot Ioiir wait for resenrrh. This is no! Kointt to be the hinliN- 
ticiaUR’ iiiillenniunt, and we must eonruie the (^ntheriitk "f newdnla to 
iieldfl and nmiH of nlwulute neei'^sUy. There have IwH'-n many instiine«‘H 
where all kinds of new and old slaliMlirnl prc»jeeis have been brought 
to the fore, on the basis of Ik-iiir relnle4l to the defeioHe effort. SuRges- 
lions and aid are. most welcome* but we imisl not jdneo tinyihiiig and 
everything under the Imniier of “Notional Defense" und take on niiy 
and all iiroimsctl Rludn^t. On the other hand, wi; must use iinaginntiun 
and foresight, tjcasoncd with n slriuig realistic ftersis-eilvti. 



BUSINESS APPROACHES TO REARMAMENT 
PRODUCTION CONTROL* 


By Tiibodoub IL Brown 
Harvard Uniocraity 

ACCORDING to a recciit addresa made by Mi\ Kniidficii bcloro a 
meeting of the National Association of Maimfaclurers in Now 
Yoi’k, progrcsa in rearmament has been far from satisfactory. Tlie ap- 
pointment last week of a four-moinbcr commission to direct tho work is 
evidence that tho program has lacked both direction and coordination, 
Tho impctiiB which has beou added is good, but, as Mr. Knudscii liaa 
implied, there is .still much to be done. Everyone realizes that the mere 
size of tlic national defense program introduces now elements wliich 
present serious diflicultics. Among tho problems is the taslc of welding 
into a single unified system tho productive capacities which arc widely 
scattered througliout the country. In the process of coordinating pro- 
duction, the managerial impulse is to get results by an increase in the 
centralization of production facilities. The trend, however, is toward 
decentralization both bccauso of reasons of national safety wliich offset 
certain dangers in case of actual war, and because of the changes taking 
place in our political, economic, and social system in which concentra- 
tion of power is swiftly moving in tho direction of political dictatorship 
control. 

In the problem of effective production, for whirdi tlie general ob- 
jective is obvious and for which tho solution is largely unknown, tho 
desired methods of procedure might bo discovered tlirougli original 
re.scarch. Rut time is short. Every available sliort cut must l)e used. It 
would seem that one scnsilile thing to do in order to nave time and (jf- 
fort would be to review the experience of business. Such a review sliould 
bo undertaken with the thought of finding out what lui.s l)een accoiii- 
])li.shcd and with the hope of discovering information which would lie 
useful in a control plan for production on a national scale, The com- 
plcto picture cannot he found in any one company liecause buHiiiesHinen 
have HO far dcweloiied only the initial Ktag(^s. CoiiHequently, in the 
material whieli follows an iilleinj)t is made to .suinniarize certain known 
exi)(’ri(‘m'e which is related to the nalional prohh’in. One must iilwiiyH 
bear in mind, li()wev('r, Unit this mjhdly expanding j)hase of inuniigi?- 
ment not only is Incomphde l)Ut is v(M'y Wkvly to (‘liuiigi! from day to 
day. 

^ A i.rviriirnl III till, hi'jiiil Ariiniiil Mniiin^nf llii< AiiiuriRiUi SiiUiniir il AitanuiHlicjii , ( 
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A review of hiiftinojM exiierienwi kIiowh llmt llio dnveloinnent of con- 
lrol« U Uiking place nlniiR ccrlain defiiiiie linw. First, conlrnla arc 
needed in rcwnrcli work. In lliis calcRfiry will l»e found certain ding- 
ncislio controls which are of exlrcnie value in gnidiiiK new engineering 
dcveltj|»mpnl« as well ns in din'cting market research. Ifccansc we arc 
concerned with continuing producliuti controls for rrarmninent these 
dingnoHlic coiitrols are. outside of the limits of the prcH-nt im]H>r. Like- 
wise the ptoideniH of fixwl and flexible Imdgets and Inulgelary controls 
oro pa»M'd hy, niitre Iheio' directly cmuM'rn the individnal cmnpaiiy 
and only indirectly affect the iiatioiml prohlem llmnigli cii«l.«. 

Conlinning contnds for the imKiiiclion |ihas<> of company muniige- 
ment nn^ of two ly|Hw: namely, the control of tpinlity of llte ]irodncL 
inaiiufaclnred, and the control of the rpinntily to Im mnnnfnelnred. The 
ideas prt'Sf'iil ina)' Is*, suininnrixtsl briefly. In the first ])lac(>, ihn result 
of quality control often is equivident to a control nf the manufacturing 
proccafl which is involved in producing a parliculnr article. If a reason- 
able number of finished pim-s do luii meet iiisiHH'liuu U>.sis, it uiuy be. 
that the mannfae.Uiring iirocess is not under control. For exnmplis in 
one ])lanl the irregularilit-H in tin; nnmiHT of piis'cs rejisUed liy thu 
inspecUon dejiarlmenl ted to a change in llie mnnurneinriiig process 
which rcsullwl in ii much greater nniformily of the finished work. 
Qualily cunlm) in Ihis cnoc reached hack of llin wnrk of (he in.spccliim 
do)mrlinent into the character of tlie mannfaclnring prorc.ss. In tin! 
Hccoiul plnco, the volume or quantity control is im)>orlnnl in relation 
to compnny policies and plans. In buMiin'ss these in turn are ilepetidenl 
upon llm morkeling tKilides and plans. In tlici case of the Nation they 
depend iqion the iilnns for M-day. For example, a company's voinmo 
of production during a given accounting is'rioil should he de)ii>ndcat 
ujion a huinnee iKawccn the. (>Hliiiinl<rN of sahsi fur lliul ]H>riod and the 
si2C of inventories. There are many prohlems here, either in the work 
of estimating Hides or in the control of inveiitiiry. Tlie devices used 
range all the way from wniplo record keeping to analyacf* hn.scd upon 
theories of advancetl mathcmalic.H, Finally, it is clear that quantity 
control involves not only the volume produced hut also the element of 
linung, because in a factory n.s,Hemldy line, if the iiarts ure not nvailahle, 
the utweinlily process slopa. 

The general commcnla ho far inmie are not minieienlly ileliiiite to 
jirovido a clear-cut line of al(ni;k. I.uek <if hpaco prevents a review of 
the exporionco which lenda to the helief that eontnd devicc.s for com- 
pany managcincnl differ in eharuc.ler from hoih accounihig and 
BlftlisUcB, Some conclusioiiH, however, may be HliUed. Cuntrols often 
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require the use of accounting principles and procedures, but they do 
not exactly parallel either the rituals of accounting or the practices of 
cost accounting such as those found in some developments of flexible 
budgets. Controls make use of statistical procedures, but frequently 
these procedures do not follow standard teaching such as in the case of 
estimates of future sales. On the basis of these beliefs, however, certain 
concepts stand out as being important. Because those concepts dear 
the way for an understanding of the controls which business requires, 
they will be discussed first. 

Basic Concepts and Prmciples, The fundamental concept in both 
statistics and accounting is that of classification, The idoa is extremely 
simple, consisting solely of the assumption that numerical information 
can be sorted out in accordance with definite, prescribed criteria. In 
fact the science of statistics assumes ns basic the process of classification 
undertaken as a foundation for induction. Po.ssibly the very simplicity 
of this foundation creates a willingness to accept the process of clas- 
sification tacitly and then to forget its importance, Probably because 
students also understand it, earnest teachers tend to avoid it because 
it leads to perfect scores in examinations. 

Ill business the word '^table” is used as a substitute for tho more 
technical term ^'classification.^^ Tallies can he sot up to present data in 
accordance with one or moie criteria of classification. Iii a .single table 
consisling of columuH and rows, tho aiialy.sis is limited to two criteria. 
Novcrlhclcs.s, the device i.s a powerful tool because individual colls 
located at the crossroads of tlic columns and rows within tho table can 
bo discovered by the intcr.seclion of a selected column and a selected 
roWi The device is widely used in buHincss. For exainjilc, in a certain 
chain of stores tlie control reports classified sales in two ways. The in- 
formation was sorted first according to stores without regard to depart- 
ments within those stores; second, by departments regardless of the 
stores. Applied to the two-way table the data for tlie stores were tlie 
totals of the column.H, and the data for the sales of clcpavtineiiis were the 
totals for the vows. If for a .simplified example the record for a store was 
bad, a column was identiriod. If the total for a i)articu]ar department 
WQ.S out of line, a row was indicated. The crons of these two roads then 
would indicate a parlicuhir departnnmt in a jMirlieular store. 

The classificjilion or sorling concci>t aiipeivrs in a slightly different 
guise in production (control. The (sinsnmer lliinks of coinpleied inacliincs 
or products. The munnfiic, Hirer, lH*Wf‘V(‘r, for ])rodnclion conlrol must 
thiuk in terms of \Hirts. 'riui job then is to sort out or to iliissify the 
component parts of various modifis of com])hU(‘d products a(‘C(>rding io 
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indiviclual imrlu. Tliis process of «>rlitig U known as proclnrlion oxiilo- 
won. TIk* idea pivwnl Is Ihnl of exploding Uin rrjmpl<*U‘*i fimrliiiu: into 
ils delftileil pnrl^. Tlie ufsc ol lliia lernt iwfntries llial ilie explnMnn also 
indudea in llie proem! n nyfllenmlio, rIaHsificalion. Iwir r xninplo, if 1 ,(KHI 
nulomoliilofl of eoelt of two mmleK A and fl, are lo l»e Itiiilt dilTi'ring 
only in Ihr lyiw of InMiy niul in tlie leiiRlIi of frame, flien lliere would 
lie 2,000 UMitor?, 2,000 .«<•(« of wlie«lH, 2,fKH1 nlis ringgear «?«*eiiildi!'s and 
Ml on, but l,0fK) frainr*?! of Model A, l.fKH) fraiiie?< of Mndrd IJ, 
bodi<‘« of Modid A, mid a Hniilar mindH-r of iHidioK of Moild ]t. Kadi 
of llin nm'niblioH in Inrii are Ui Im explfHli d. In flie en.'^' of llie, luolors, 
if lliey were deeiRmnl with eigltl eyliiulerA, (wli willi lv\o vrdves, ibere 
would be 2,(K>0 eyliiub'r blorks, H2,(KH) valv!'s, ;t2,lH)0 vnlve .HpriiiRs, and 
»o on. The fuiuinineiklnl ide.'i lu'n? is flint n rmido'il pnalncl often eon* 
ai-HlK of alandurd n-sM'inblies, anbnwiiiblies, mul pitrli*. The prodnelion 
explosion procewiphowH how niniiy units in iwli rln.ss«if siniidnrd pnrls 
arc needed to make a given volniiu* of the fnml pixidurl . 

A second concejit whirh Ik also of finit rank in iiii|Hirlaiiro in rontrol 
work is that of timing. I'inished pnris inunt arrive at the nsHeinldy line 
in jiiftt the, right tinnnlitioHaiid at llie pmjs'r timt*,H in order to prevent 
a hottleiieek in the work of nMtemldy. f 'nrloads of lumber nrriving at the 
ftiid of a Iiiiure army camp are nwloAs if the muP'riid bir Ihe fiinn<htlion 
ha« not j'f'l ap]K‘arecl or if nails and oilier hiirdwnre are not avnilabli’. 
Many illuKlnilions will comi! tii mind of lhi» im|Hiri.‘int elenn.-nl of 
timing, Tbe limn element enters into miolhermensiire, .«lighily difTereiit 
in character, that is, lh« concept, of turnover. Turnover measures the 
volume of material going llirrnigh a |iroces.s during n given pi<riod of 
lime in oompariaon with the volume, on hand at sonm Ktandurd lime. 
It represents, therefore, n lime rule of flow, or, in rehuinn to n .MiiuidnnI 
unit of lime, the velocity of flow, Tl i in m ensure as a conlnd is ofTeelive 
if properly used, Imt frequently is inefli'clivo becnusi* it is bailly 
applied. 

A third Hoincwhat morn complicated basic, iirinciple Is I lie eoneeiil of 
tt slondard. Wc human heiiigs know practicidly nothing: in the ubstniel. 
Wo apiirniVo a pnrlionhir situation only in compiirison wiili oilier c-x- 
perieiicn. llecogiiidiig that ex|)erieiien is not ulwoy.s uniforin, we eon* 
deiiHO it into o Biiigln Ihoughl or rigiirn whidi repre,>-‘enls lui uvenigi'. 
The eniicnpl of a Hlmidaril is eomnion in eo.sf aeeoiiiiliiig. nu.dne!>>.iiu<n 
arc familiar with this and aeeeiiL it readily. Moieover, they nmlej-stand 
llmt a tttandard cost rnpresiml.s a figure wliidi is i-xtreuiely useful wlo n 
they dtwiro to iiitcr|>rnt Dm meaning of an actual isisi. The cnrioiiH iiart 
about the wliiation is llinl, when a Hiinilar iiroblem is atlneked ibroiigh 
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the use of figures which are labelled statistica, the businesaman adopts 
a stupid attitude when he expects a preciaiou which ia impoBsiblG. Thus, 
in a so-called forecast of sales, which would be far more wisely termed 
^'estimate'’ of future sales, there is only set up a standard expectation. 
Departure from such a standard ia extremely probable, but the busi- 
nessman seems to think that the statistician can produce estimates of 
the future with a precision accurate to 1/10 of 1 per cent. 

The departures from standard are important. One expects sevens on 
a pair of dice about once in six rolls of the ^'bones/^ If sevens exceed 
this standard number by a suflicient amount known with or without the 
help of higher mathematics, one can begin to siiapect that an undesir- 
able control is being exercised. It may be said that the dice probably 
have a market bias. Whether the market bias is in the equipment or in 
the managerial control need not concern us for the present. We need 
only to remember that shooting begins when certain limits are passed. 
The concept of control consequently states that there may be drawn on 
either side of the standard certain limits within which the clement of 
human variation has full play. When the observed conditions pass be- 
yond these control limits, unwanted artificial conditions are beginning 
to impinge upon the situation. TIio red flag of danger is thereby waved 
to indicate that the situation is out of control, 

Qualily ConiroL The pioneer in quality control work is Dr. W. A. 
Sliewliart of the Bell Laboratories. A somewhat over-, simplified, illus- 
trative staicnicntof the proceduro for quality control may bo made as 
follows: If there is recorded lot by lot the percentage of dcfeclivo pieces 
as determined by tlic inspection department and if these have been 
manufacturccl under good operating conditions tlmrc can bo dotermined 
not only tho average or standard percentage defective, but the control 
limits within which 09 per cent of future good oxpericneo should be 
expected. The data of this trial run set the controls. Subsequently llie 
pieces produced lot by lot are handled in such a way that their histories 
can be identified throughout the manufacturing process. As each lot 
passes llirough the inspection department the percentage defective is 
recorded against tho standard and control limits already determined. 
As long as tlicsc percentages comcj within llio control limits, nothing is 
done. As soon as tlic i)er cent defective for a particular lot gets l^eyond 
the control limits, the danger flag is up. Because the lot i.s identifiahle, 
careful Hoarch for the eiiiisos of tlie exe(‘.ssiv<dy largt^ wasU^ tlnm follows. 
WlieJi the cause? is d(?tenu'nied the condition which gave rist? to it Is 
corrected ami the jjroccj.SH ia rei)eat(id. The result in ])rLi(!liee luis be(?n 
to reduce hy this procedure of cut and try the Hiaiuliird ])er cent of 
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wnaUgc, ftTid lo narrow Uic conlrol limilfi at Uso wrin iimf*. Thf s-urrw 
of the plon dciwnilB upan the idcntifinhle loS#i, Mnrr^ivfr, pnttthirUon 
warns renearch j and rcwoftirh aids intKluctioii ; the Iwo are . 1 lioit* 
is, of counjc, a reasonable i»oinl Iwyond whirh the of imi*mvit(a 
qunlil}' is grtuiler Ilian the t«’nefila lo be derived. Al thl?i ii w no 
longer deaimhle lo change filaiidaitls of wajslagc or lo narrow toiurol 
liinita, Sulmctiucnt ex|>priciiee I hen iKHrofnefl one of roniroSJing priwlnr- 
lion in relalioit to Ihw known jdniidnrd«. 

Tim conw;<ini'iirc of lhi« for |troilMclii»ii conurr)! i« a « hnog*- ni Iho idea 
of the fuiiclion of the ins|MTljoii de|»nrlineii(| . nriRinally ih*- ji»ir(we 
of euch a deiiarlmeiil wnsMilely lo n^jecl thow* fin>i*)ied arsielex which 
did not meet llm niaiiufwlnriiig c|»erifieftiioii!« m-I «.« rngiior-r ring eland" 
nrds. The Hhcwlinrt conrenl inlriHlner^ for ihe gnidnncr' of lije iitH|K>r. 
lion deparlment a eel of eiweifiralion'^ fc»r tjMnlily eoiHoda wldeh nre 
baaed on Hlalialical lhtiorit«j. Tliew aro diffencnl in charaeier from 
inanufnctiiring apecifieationa. By Ihcir imi ihe im^in'riinn d<-|iflrimenl 
no longer remaiim merely a n-jecijon point b»i n coni nil 

ngeney. 

Ill Bmniiinri£iiig llm idea corlain elenirnli^ have neewanl.v bw-n m-g- 
Icclcd, For cxain])le, in a consiinuTV g(«ai like nri nobonobile iloTe 
art) additional complex qunlitie.>s pitio’iil. Tin- rpinhiy of oni- pnri ix 
brought into relationship with the unalily of aimllnT. ax in ihe nise of 
an auloinohilc axle and Imariiig. In addition lo iln »e morr or h coin- 
plicated condiliotm llmro U llm fiiml qimlity whieh innheHi a g'xi'il wnMl- 
aide. Rt'gardlesfl of thew complications, inlen-ct at lUe luoKit'iii c« niecni 
about tho iinplicnlioim of the pinn in conueclioii willi goveniment coii- 
IrnclH and government iiwimcUiw. 'I'lm qimslion may Iw- rniM-rl wheiln r 
certain diflicullicn might not he clenn-d away if iln-n* wr r»- emjdoyc*! 
by govornmeuL officialH somn of the hhw in this sys(* in of qnaliiy 
control aa now pracliccd by a handful of mamifaclurciv. 

QuonbY]/ Conlroi, The koy.s to the eoiilrol of qnantily f<*r r^smIx like 
mnchiiicH arc lo he. found in the niimlM<r or volume of the banc picci's 
to bo produced and in liming Iho.w picct-s lo reaeb lln* awcinbly liii>- 
when needed, Atlc-iilion in lliini problem conw'ipieiilly imi“'l Im direried 
loivftUl-i Ihu basic unit pim-s, rnllmr lhan coinph-ied protbi‘‘l «, Tin- 
control plan.H, however, iiuiHl alnrl wilh llm comidcP d prodm l. 

Tho quanlilicH of n given product which an- to Is* ]ir<nbii't'd ore d''- 
pendent upon plans, (\imiimnciiig willi ihe number of iinii.x of eu> h 
model whieli aro lo bo diHlrilniUsl or sold Ihesc phiie« iio-bnle abn iln- 
pi'oductivo capacity of n given idant and ihc. coiidiiion ttf ii* eipiiiniieni 
Tho making of planu inevitably involves ealimalcs of ihc fuiiiri'. If ilie 
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full capacity of tlio plant is to bo utilizedj then tho plan esacntially 
depends upon plant capacities at various times. If, however, tho manu- 
facturer is marketing his goods wherever he can, his cstimatea will in- 
volve an appraisal of his buying public. These probiema essentially aro 
statistical estimates and arc subject to all of the difficulties and hazards 
that arc involved in making such estimates, Inevitably they will in- 
clude also an appraisal of the risk of strikes or other delays caused 
by labor. There are many ways of making attacks upon these problems. 
Many of them have appeared in public print so that tlioro is no need of 
describing details here. 

After plana have been made, tho control of production starls with 
the number of units of each model prescribed in the plan. Produc- 
tion explosion i.s applied so that by classifying the number of asacin- 
Bubasscmblica, and/or parts, tho total luunbor of elementary 
pieces can be determined. It is not necessary to carry tlie productioi^ 
explosion proccs.s na far os Uio individual pieces in all cases since the 
inanufacluror may buy certain assembles or subassemldios already 
completed, Tiie problem now is that of planning the production for 
these clemculary units so that they will be on hand at tlie assembly 
line at tho proper limOp Thus production explosion leads to timing, 
Every manufacturer will recognize at once Unit in this plan there are 
many other problems. For examploj requirementH inuHt bo balanced 
against invcnlories. Tlie system must recognize some way of slopping 
foremen from taking over parl-s whicli arc needed in thoassoinljlicH to l)o 
produced later. "J'hcro is tlie qucHtioii of tho machino loud and a navc- 
fiil time of delivery cheek on vendors if parts of the finished, semi- 
finished, or raw malcrinlH arc to bo purchased outside. TJicir quality 
also musL bo cheeked possibly by one of the metliods already suggeHled. 
Moreover, tlio slatemcmt assumes that tlie quantities of raw and semi- 
finished materials have been appraised ho that supplio.s arc available. 
Tills requires coordination in another direction. The proldem is not 
simple, but extremely complex, espceiully if there aro literally Lens of 
IhouHands of diffen'iil parts entering into tin? final producL The details 
need not concern us here. It is Hufficient to say tliat apparently the 
probltMii is l)(diig solved and that it is doiiendeiit upon llio concept of 
pvodiuiliou exploHiou, pi'o\uir liming, and a balance of expected pv<i- 
duetioii in relation to inv(‘ntory. 

Again the n'view of business eiises inakes clear tin; fact that ibis 
Hyslem wliich is ladrig diwelopcal for ([luiiUity iiroduclioii (control is not 
the only ono. Tim reason aiipears to be jnesenL in llie tulditioiial fnc-lnr 
of tlio character of tho goods. If the individual product is relatively 
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cm be nuicli Kitnplific^cL In Mel rune ronij^^Tinv fijq?^irir7H3y hvLf^ hoSvi^I t)if^ 
problem by adapting contml liiriil^^ for Ihe nf latsi.k^brd inwteri.^l 
whieh IB bftlnuec^ Wiween prcKlurlicm mnl invrnUiry hi iih^» f rd a 
coiilinuons prcjre^s where l!m aftr-mliMii cd 5t!m |<rr:d*in U'j.f Ninrhim ry 
tniiRl Vw n« nearly ciinbrnumm iHWibJe, n rljffeTrn! r^nUMl 

bmr br^n unrcl whieh makr^n ihr rnnfn*l n tniiriihos r*f n-nsimhiy 
of llici npcTfilion of llie nmehinr^. finish bdlinE; in 1b?f« ^ j^^ry iiirhnh* 
lexlilefT, jmper^ eerhiin pb^KuN, nml aMir-r i^innbr b ^ I inrilly, in 
inventory |injbk tn** it liaw fniusil Inu* in r r» «h»* n 
of ft lum-ovr»r figure h of Jielp. Here ihebanr uhn in ihn\ nf h tuth riVi t 
figure which inori^un'^« the vr^Inrily of flawiiiig ibmugb invrh« 
lory for cneh lioinogeitt^iu« $ub-ptirl of tlml invenk*ry, inratiun* 
lifts been applied frt*ttueully lo n^pnwnong n 

ouH of rckkIb ilml it iiiu»^t nieiilionml in m n vnlur h 

if not clfttigcrovia pracliro. 

zlr/wintVra/io/i lifpi^rL All llial hrvt^ lH^>n mul iji |m t!o mb 

u^lini^lm!Hln fartor for KKeeiuivo *‘>;jM*rirne<i‘ jumi tinh t\ by 

properly organir^'^d Un luiiral n |H»rb. Ah by mniiy ire^ » ihe 

porU inhoidi'd for exepiuivt >ii friMpiriidy r|o noi puii 3n^*<4 do ir |»:ouIm 
I nfornmlion wi orguniwl Ibnl il \h mu nid in 5he 

■which Ibey luive h> fan*. Hh* dnyi^ of ihe big pa* 

iiig, at lenai in bUhincNfr. Fcprluimlely it b u Illy on ff^re Of 4 dna 

ono ineola an cxtJrniive Imlding a very re^^iMiiaf^ibl^" IwirriidMja of whom ii 
migldboaaict limt he intiK^rlftiif flop evoii (liivfOop hgbi^ hirio rj 

green ivL Inw ftpproftnb. KxmiUvt* ro^wnl^f, nvrn \^bi« b nr*^ 
cftl in clinrnietfr^ nro not all of tin* **anie lyj^^ 1 irP, da to « d* tidi <1 
diwliiiction iKrtuwn tIinguo.Hlir ra[M>riia niul Utr*M* wldi-li are to iMninfaiii 
ft given condition within n bu^ine^ri aiol which have n n-rna d con- 
linulng conlroln. lit llii« paiM*r it iw the coiUimriiig l ontrol typt- wbi«’b 
hivH liceu kept in mind. For the purirtan^a of pnabmihm tonUob tloMf* 
aro cerlftin important ohmuinla wliiclj Iw^ar upon do< /lUirpiiin. 1 mvtL, 
Ihoro i« Urn qucHlion of n(»xibirny. Prioriiie^t Imvo nial will i^ijuimn’ Pi 
ImvG an imporuuil influcnca npon thci ailnalioii. *l'hf’ rai«^<rt'^ mu^fl la^ 
al)lo to refleet the nliifting iin|H)r(anrn of Miatarial'i di ji^tidiiig u|Hjn 
UiCKo piloritu's. Next, in i\ program which iw nuiionul in 5t> doTo 
inUHl 1)0 ft wiiolo Hcrioa RnulurUed iti dalail. H in u\ ntii jn|ji 

place beftiro lo)»-jfido oxeeniivcH ibo nm^H ol di lnil f**r wbiiJi u huIi- 
Dvclinato muat bo bold re^poiihibli^ On llio oihi r baial;, lb»4 ivpin t li 
Hliould «o flinnmariy.ft for the lop oxocuiivoa llio dalu wbiob hour upon 
tliQ BiluftUou that ho can immediately hicalo fttcaa within which tln^ro 



■ BufllNHfla ApPROAOHUa to RbARMAMEMT PROBtlCriOK CONTRor. 36 

is troublo, Tho detail reports In the hands of subordinates should pro- 
vide iho information which will identify bottlenecks and choke points. 

The problem of production control on a national scale is n now and a 
serious one requiring research skill for its solution. Tho first ate]) is to 
discover what others have done. Business represents tho best prospect- 
ing ground. Tho experience of business indicates that thore nrc certain 
basic concepts which have been proved to bo successful in the work of 
comi)any production control. For the national prol)lom tlic most im- 
l)ortant factor is coordination with llio power of decision placed in the 
liauds of one administrator. This lias not yet been done. The fault lies 
aquarcly on the shoulders of tho Chief Executive, Without authority 
there can be no coordination. Without coordination business knows 
only too well that tbei'c can be no effective plan. Without a plan tliero 
will be no adequate control of a rational business character. 



HOUSING IN RKLATION TO KATIllNAl. liF-FKNSK* 

Dir^m, /Inali^jvu Diimm, 

JBxecuJtVft n^cs «/ 

T HK HXPKniKKCK nf (linlu^lL tt«r vi ly t!i*:sr3y thf- ]i\nrr^ 

Nvliicli haiiNing in a Jrli iiM* A<t thn^ r-imr- 

inouply i^xpamlHl pnralnrlinnwritlr in il>'fr3i)«^-irjifinftinr;f;! |r 4 Hm 

rorrt^H|KiiKlinKly luw innvrria^nl?^ Mt iiHii]'*iila5iMn m*jri *4 4'^* 

fcnm; arlivily, AucI, in n M^rnit nunilwT r»f is M«i* JjMn'>ahfi ^^npply *lid 
not, ari^rrliniw^ rould not, rximinl ill r<\m\ nn \n^ r4 laniMu^ 
la key iiuluhlriiil renf^Tw \sm qiiirkly hy in?4^aJa?y 

lliu labor iimlrd for tli-fi^ny^* |ina|u«rii()in, 'Vkurki^r*^ v^vu* niinblr^ 

to find BatmfncKiry living qiiarlerh fur Ihi-ir fnrniln^^. I A* n il 
poH^siblc lo alLrncl ili« nrwf'.wftry cinidoyi^^ff, flay rpiirlvly brrnfnr i\U- 
aalit^Red, and labor lurruivrr waa Pwlof iuk- rjfi^^n uov i+iif- 

forod, and alnndrirda of living wora kmrrr^l. Il**nnMifd rnr anjirt^Ni wrrr* 
cvculually uaderUkrn, but llir-y w«^n* luurh l^w« 

In Uio |)r(\*4cat enier^^enry, a detr^nnrKallnni Uaf<« n rvirlf^nt fnau 
the very nlart to donl wUh problem^ of boui^ih^ uk^^tr* iuielli- 

gencly and iitoro pronipfly Hmiii >vf* did hvvniy yrorri akm den r- 
minfttiou ia a very naUiml vtnu^^qiKUre IhuU of our Wiuld War ex- 
perionec aiul of llie iiterea^ing aUeMtinh given lu InaaidAg during llie 
paal decade. TsalabllKlmuMiliind gr\»v»lUof anumUT uf IVd^ral ng^m ien 
concerned w5lh litnming Itnvc inmic iUa^^rrr to uiulf r^tainl and 
the problem, and lUtw new ugeneies^ Imvc MippH»'d a vmIuuh^ of ex|H'ri“ 
dice in dcaltiiK with limi»<ing qm^Mtinitrt wlnel* Unn gnallly faeilitand 
excenllon of a defem«c hhin^ioR prugrivm. 

At Uic oulacti iialionUl l>c made tdejnr ihril thi' fnlUu^ing di^run^^ion 
relates primarily U) UouNing for nviliau work* rn in pri>aU^ ami govern- 
rneiil-opcratod dofcuim? iiulu«lrif^, fur civilian ein|di»y«^i s id ilie Army 
and Lho Navyj and for inarrinl nnirroiimni^Mnneil nttin n^. I am mil 
speaking of Imrracks or nuilonnienl^^, nr nf InniMiig fnr uffie* r^- 
Our prcttont problem is lo nK^ure ihul Imndiig avnihiH*^ In men 
and women engaged in defense aelivilh^ in Mifneimi vnlnm^^ timl rle^ 
^en8C^Y0lrk onn be carried on ut ahigli \vvv\ nf pnabn livr i IVirimey and 
wUlioui undue lalior turnover At the same timci in f>>t\ fnr fe» [s^h''•ill|e| 
Nvo wish U) ]>wervn living shunlurils and bi nA'^nrn ii teHMiindOr- level 
of renU and other housing costs. All of Ihcseobjeelives imply the nen s- 
filly for an acloqualo boiming Mupply, 

• A PAp4rprM«nl<Kl rIUio lOSml Annkt«l t4 ilte SfAUiimt Jin4''^aiUi,pi, i 'U\f Ai‘*, 

IWO. 
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TUq raoBt important boucco oi supply of housing for these defense 
purposes is found in tho existing stock of houses. By this I do not mean 
merely tho existing supply of vacant houses, though they arc important 
in the picture. I mean houses in which people are already living. This is 
not OH paradoxical as it seems. At the present time, at least, a very 
largo proportion of tlie labor for our expanding armament industries 
is drawn, directly or indirectly, from unemployed and partially em- 
ployed ])crson8 resident within commuting disianco of the defense 
plants. Those people arc already housed. The extent to which defense 
housing is provided in this way cannot be described at this time in any 
complete statistical picture, though it is possible to cite an example, 
which may be oxtroino but which suggests very forcefully the accuracy 
of this observation. I am thinking of one small town of abovit six or 
seven thoiLsand people where a new munitions plant is being con- 
structed. A survey has sliown that there are practically no vacant 
houses in tho town or in the surrounding country. Yet now housing will 
be necessary for perhaps only 1,000 of the 4, BOO people to be employed 
at tlic ])laut. The other 3,600 will come from the unemployed, tho 
undoreinploycd, and the low-incomo farmers of tho town and the sur- 
rounding country. Most of tho employees will simply continue to live 
whore they are now living, but will go to Avork at tho now plant instead 
of sitting idle around home, or keeping house, or working at some inter- 
mittent or unremuuoralivc occupation. 

The rflie Avliicli vacant dwelling units can play in helping to moot tho 
demand for defenBo housing may, in some cities, bo of great impor- 
tance; in others, where the vacancy ratio is low or rvhero tlio ab.soluto 
number of vacancies is small, vacant units may be of little coiiscqucnco. 
For the country as a whole, the Census has reported a proliiniiinry total 
of 2,400,000 units cla.sHiricd ns “vacant" as of April 1 of this yc'ar. Be- 
cause these first figures include some units not actually entering tho 
residential market, perhaps less than three-quarters of this lumber were 
vacant for rout or for sale at tliat dale, and some of these arc suinniev 
cotlngc.s not fit for year-round occupancy. Since April 1, furthermore, 
some alisorpliou of vacancies has probably taken place. Even so, the 
remaining number of vacant unilfl is substantial and would go far to- 
Avards meeting the defonso housing needs if they Avero located Avlicro 
nccclod. Hut, uiifortunnlely, oxisUng vacancies are too widely dispersed 
to be of inoro than partial assistance; and in tlie itulustriftl arens Avliero 
they arc most needed, tho supply of vacant units is, on tlio whole, rela- 
tively tho smallosl. 

On the other hand, now rcHidential construction is not quite so per- 
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vc:nie, and ia in irmny CB#eg acUvc in U'i'!' paistf loraiiljra in wluVli (!io 
dcmandK of tlpfcnsc Indnslry arc csr*rUn(? llac jirr^ur. Tlio 

most promincni. irvsUncc in ii*'rhaiw lhal of iho Im An!R‘'W arra, 's.^f-ro 
omx>loyiuciit in ainilano mnnufatHirinR, jibipImiMiriiR and n.iuv }Jni<«<- 
OUH dcftsnm ititluslrios ia incrfaj'inR very rapifljy. CnrrK'nltJy, H' W’ 
dcnlial coiialrnclioii in Uiai area rnnniiiR nt lit*' ira«<r> i.f iuf-ar3y -iJiJKin 
units ayojir, A very larRe part of lliiw rnrnnl wrvinR 

l« provide hoU(«e* for viiirkem rnnaRed in neiivi?!"., Similarly 

for tlic rouniry, na a whole, a mibeliinlisl proj«»ri;<’n «.f rurrmi, nr-w 
eonnlruction is vorj' rlenrly tlefenwo h(*nt.>V))(. In Ti'rnti int.iiiliM, fur 
exaiiijrlo, tlu! 0 |K'rfltionB of llie, Fnlefftl lloiudnjj Adndnufviratjnii Itave 
inerenoed niont inarkwlly in Ihe major iridufilria) art'ai", wlir-rr fariury 
activity liaa been Plepiaal up I'y the defenK' pfoRram. Ar-ijo, it is iiol 
IKiBBililn It) Ruess exactly how nnich of tldw new roofiniriiujii will pro- 
vide houeiujj for defense workers. However, it is r^(inmtetl by the Ilur- 
enu of Ijibor Rlalhuica that a total of AlTi.WI new tiniiw have Is’eii 
fllarlcd in tlic non-fanii areas of the Vnilerl shiv year, of width 

iipiirly 470, (KM) uniU have Ircon huilt by privaie euierjnifi^' U no more 
lliati a fifth of llicHOaroacrvinR defenw nmls, privaJe romijrm iioit w ill 
be conlrihuliiiR aw much to dcfcnRe laim>iriR ft» llo' itublie pri-Rrain so 
fnrnuthoriml. 

Hcflpitfi the ftclivHy of privale. buihliuR, m*w privaie > ni.siiueliou 
and cxialinR liouartt arts m»t adtsciuate by «hcjiise)v*et Im mi-ei nil the 
nceda of defenae workers. llnuaiiiR for the Ininilies of ){oji<r«i)((iitiisif(ojteil 
oiTicora in the Army and the Navy is nmiMl mi, or r«iinf (iiens to, mili- 
tary rcflon'atioim, atrenUw low (rangitiR mainly from 1 1 to iin dollars 
a month) that private couHtruclhni cannot profitably prytsid" robspmU' 
accotnmodniianH. In the acroitd place, tin* exiaimtion ilmi i'> oei urritiR 
in many cilic* is very likely in prove lcm|Mir.iry, lo be folIo\M d by in- 
duBlrinl decline and iHipuInlion low after Ibt* eini-rReMey i» over. In 
llicHe caacfl, privnUs coiialrucUon can itrocrtal only wilbin limits, if at 
all. The htnisinK that will evtsiitually )»« anrpluH mmil ])ro*. id<‘d by 
the Govonimcnl. Finally, in a ft*w places, altImuRh confirm '! ion by pri- 
vate cuteriirise appenra jn-mifted, Iwal capiiat and iidlimive Imve been 
absent, 

■\Vbera one or more of Ibwc conditions exiNle, so tbnl m ti>ni by i)o> 
Federal Government ui iiulicaletl, it is ivohKible fitr a mimlM r of Ki fiernl 
ngoncica to uiidcriake nciuul coiiHiruc.tion. To todsi ilo «•* (iRem-i' -i in 
conducting their itidividual activities along lim-s that will form n eingle, 
consifltonl program, Uio Diviaitm of Dcfeim Housing ('ooriliiiulinii 
has been eatabliaUcd. The primary purivoae of that oflis'e in to dviermiiut 
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whftt the rcquircnionta aie for dcfcusc housing and to see that appro- 
priate steps aro taken to meet them. Specifically, reports are received 
from the Army, the Navy, defense industries, and local oflicials con- 
cerning existing or prospective housing shortages arising from the do- 
fonso program. For localities where there is evidence of a possible hous- 
ing need, wo examine the situation to ace whether any new housing is 
necessary or whether tlic existing labor supply together with existing 
housing can meet the need. If it appears that additional construction 


DEFENSE HOUSING PROGRAM 
public funds available;, allocations made, and contracts awarded 
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18 essonlial, it is the responsibiULy of Uio Dofoiiso Housing Coordinator 
to make arrangements for the provision of that housing. In samo cases, 
as wo have already Boon, the needs for additional housing can be met 
entirely hy private construction. In others, where public construction 
is required, tho Defense Housing Coordinator makcH recommendations 
concerning tho size and nature of tlm jirogmin. On approval by tho 
President, a( 5 lual constniction hocoincH ilio roHiionslhiliby of ono of the 
agencies operating in this field, ineluding the Federal Works Agency, 
tho Navy, the Army, or Lliu Defense IIonieM Corporation, a siilmidiary 
of tlio lleconstruclion Finance (corporation. In some instanceH, tho 
Federal Works Agency has solectcd a local housing authority as its 
conetrucLion agenL FuiuIh for these purposen have lieen provided hy 
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dirccl- Fcticral njinrojirialiotw* and wintrari auU9(ini[.a(.jnri# wlu’f’h iimk*^ 
availnijlc ibeaum of *240,000,000. In addition, an Bll*.iinr.!U ..f llO.fKHI- 
000 li(W btteti made to the IHcnRu llninr^ Corj^oratinn, whirli will 
uLitizo Ihcrfic funds in uonjunrlion willi *lfl,lKi<t,tK,lO d«Tivnl (mm tlu* 
proceeds of morlKaRcn Lnsiirwl ljy i!ir kVd* ral Adi'»iniH»irKtif»ii. 

Fiuallyi the United Slalfti llmiHiig Auihonty li&js wt a^id** 
of il« funds for loaits to local aiKliorili' f«, 'T in n f' w ra.wn iii thf Army 
and the Navy, for defenKC hruiHiiR priticrt/*. A total n( in 

thus aviiilaljlc for iniblie constrncimii to ini'l l defraw' Iixu-mg m'<df«. 
The chart jircseut-'* a record of the lime at which ihcw finol« 
nvailnblc, tORellier with svimninricn of the dwcIliitgH for Mbich fimds 
httvo been si>ocifica|ly allocatttil mid tliOH> fi>r which loriHirurlinM roii* 
tracts have been awanlcd. 

Through the I8lh of Dm’mU'r, allocntiona of funds had Us ri niadr* 
covering 46,405 family dwcbiiiK uniM. Funds )iad nbo Iwi n wt. aside 
for 2,160 units for single men. Of the 40.(H^KI dwellinK ftimnl 

17,000 are to be buillr i>y llie Navy, i»y tlo* l"«-d'Tfil Works 

Agency (including tlio Ihiblie Itiiildings Adiiiiithlratimii, l.taMI by ilm 
Army, l>400 by tlic. Defense IUmuom (*orjwi!nti«ii rmrl ro'.T,rly 
by local housing n^tllloriU^^}^. A.s id Demnber IK, furthermore, the mini- 
lier of units fur which coimtruetimi ruNirae|.!« have l..<err awarded 
ninouiUcd to 25,101. Most of limw, of rourw, liftd gone meler eeiifilnir- 
tion by that <1 aIc. 

Tho dwelling units for wldrli funds lmvf< la'^n niluraled, which total 
obout 40,000 arc intended for orfii]»miey by eivilinn empluju > of pri" 
vftlcly-opcrtilcd dcfcniw! induHlruw, and of Vbe Army nml He* Navy, 
and by families of noii-rnnimiMiiomHi oflieen*. Over eie'-fiftb, er abMiil 
0,000, will bo occiipietl by eiaployern uf private iudtKtry; riiiutber 
0,000 by civilian wnployca-s of Oovernm(’nl-o)MTiii(‘tl iinhi^itial jihtniK 
(aucli as Navy Yards and Arsr-nalH) ; and the reiutdiiing 27,t««) by uHier 
civilian and enlisted porwonnel. As tho tmigmin di‘vehip‘! fiirrher, th* r-i* 
ratios will change considerably, and a larger prii|sirliuii will be allii- 
cntecl to eivilinn oni|iloyei*s in privnii' intbiHlry. Tin- Army mid Navy 
needs is'cro reported riiore, quickly Ihnn Ibuw* uf private iiHliiclry, 
wore generally ca-nier to verify, tind in many t'a**eH IsTniiie eritiejd mm'b 
earlier, 

At this point, I nhoiild likeUi turn fnini euiixiilerntiuu uf the proitrnui 
ns u wliolo to a diHCussuin of the major slniistical pruhlem w hieh it hivi 
80 far presented. Tho detorminatiun uf defense lunihing lu ed'i in any 
locality, on vvliiclt the program necessarily depends, is uhviuuhly nu 
simple matter, especially sinoo tlie jiresHurc for sju'etl ilotis nut piTinit 
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as thorough a study aa might bo desirable. We aro still in process of 
evolving a finished and satisfactory atatisticnl technique for dealing 
witli this problem, Eut we have made enough of a start so that the 
outlines of our eventual metliod are becoming somewhat clearer. Aa 
mentioned earlier, reports of liousing shortages are received from many 
sources. AlsOj by following plans for new plants and for major plant 
expansions, we are able to locate many areas in which defense housing 
needs may arise. Tabulations of defense contracts aro also uaeful in 
this connection, Wo have been comparing the value of the.so contracts 
with the value of the output of manufacturing industries in the same 
locality and, though the comparison is not precise, we arc trying to 
examine all places in which the value of defense contracts is more than 
26 per cent of the value of manufactures in 1937. 

In some of these places, a preliminary examination is cnougU to show 
that a liousing shorlagc is unlikely, and tlicse arc dropped from further 
consideration at the present time. For most of the cities, however, a 
final determination is not po.s.siblc by this device. Through these 
sources, tlierofore, wo arc provided with a long list of cities where fur- 
ther study is desirable. 

In tlie case of industrial cities, the next step is a study by tbe Bureau 
of Employment Security of the Social Security Board of prospective 
labor requirements and labor supply. A field agonb is dispatcliocl to the 
city, who secures from the larger defense employers, and from other 
principal employers in the area, the best possible cstiinates of the 
changes in employment that are likely to lake pUvco during the next 
year or more. Through studying the lists of the local omploymonl office 
and estimating the proportion of the local labor supply whicli is regis- 
tered, a forecast is made of tlio extent to which the employment roquire- 
ments can bo met locally. In this process, particular attention is paid 
to the possibilities of training local people to provide skills which aro 
not present in the local labor supply. 

In addition to securing estimate.*! of tlie prospective changes in em- 
ployment and of the source of the additional employees, the Bureau 
of Employmcmt Security field agent make.s an attempt to determine the 
proportion of single jiersons in the inci’eascd labor force. Such a meaa- 
uvemenb is necoHsary if wo arc to iiilcrjircb the increase in the number 
of cinployeo.s in the community in terms of additional dwelling units 
required. In addition, the field agent trios to get soim^ i(l(^a of the w(’(^kly 
earnings which the now omiiloyocs may expect, ho that we in turn may 
know at what rent levels or sales prices now liousing should bo pro- 
vided if it is to meet the needs of the defonHe workers. 
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Tlio rpiwrl of InfKir nK|iiirpm?’nM’ p'»|*|' 5>’ jirf*!. ifln;* }»j« 

an flORWcr ha «(' linvo rI*1p to p.»’l to llir* fj«ira»5>oii isf tli*- (Irinniul 
for houwiiR wliii'lj llic, dffrtiw proftnim will rav»'>o in « pjiiJ3i>’sihr riiy. 
In ordor lo mwiiro llte supply, two nddixional Iw* tltinri. 

A «Uuly of oxofliliR vn^'ann^!* inu«l W imswlc. ond l}n» )» «!''><•'’ for iia hy 
Ihe Work VrojcTta AdminiAtralitju. A rainwB iT>^^ ir.fnl*' l>y n 
form of fn'ld nRciita wlio lorntr* vnrani tlnrdiinR )>rn».» J>y njol 

ihrn iininin; nl i-ar!* hU'Ii vfti’nnl, »iiut c*iUff niniR iJr; k m* rnnS ftw-ili- 
fioA jmiviiliil. Instriiriiniisnn'Rivm to th«’*'iiiiin*-M*'"r i«i (tiurrinl 
inriuiry nl lafRi* old lunitw* wliidi l''M*k if may liaf*"' l« • ii roii" 
vcrlrnl nnd at olln-r )»l«rfs wlji-rr it inny thfli'-uU i«» irl< i* niiinf fo-m 
cxlcrior wln llifT tlim' }« .i v»''fihi nhii in ttn” ftDirttir)*, In 

Binall cIlic'Hi a I'ontplot** ranvnaM w infid** In On* larR<'r phrr:^, » ?>AnipIinR 
l«clini(|uc i« t'lindoyMl. lit (hb way wi» RrJ n rnuul of Jin* rnimlwr of 
houaefl wldcli am vacntilmid nvail«ld>* for n***'*, tvitli an indiratiriji rw to 
Ihc proiHirtion of Ihm? tiniis wliii-li nri" of pinSt i«”or «pi«lj*y that thi-y 
ought not to 1 m' rouiiPnl hi Iht* Ktipidy, nial a hirthrr iialif uison of thn 
proportion wliirh arc. wi liigh in n iit that ihry an* Uyoml tin* onlinary 
cnpadly of the tlffcntir* worker to )vay. 

The third port of our initial atudy of dcfr'iiw hoiiF^inR roiififtlA 
of a RiiTvc'.y whow, priiimry puriavM* ii to d‘'tftioiin* luiw far tin* privnin 
eoiiolnielion iiuhiKlry* can !«> riiiinlctl on lo i<n.;idr’ in >v lioufinR in 
which defense workers nmy livi*. A siihhienlial Issty «tf inif'<riim'ioii 
about Imiuting condiliona in griurHl !>» at^i mUtrii'd id litis 

kind have been niatle for us hy fin* Ffihnil lloiixinR AilioiniMtrjilioii, 
and wo are rountiiiK on the tVcImil Homo biaii Itank hoard to iis.dhi 
tin ill ndditioiinl cities. An in (In* other Hludies, a field itRi tii vi^its tlie 
community, lo gel firHl-liand iiifornintion as to tin* i nrrt m \Mliinie of 
reeideiiUtd cuiiHtruelion and its elmra(‘ieri'*(i<’s. ]|o niMt ioie<id*’rs tin* 
recent ratt! of provision of dwi lling units liirongh all«-r/tti*<n tuid enii- 
vorsion of older pr<i|H?rlieH, and iiitinittft into tin* nliilinle of private 
builderH in the loeniity in the liglit of the defenst* einergeiM-y to s* t< wlmi 
their operatioiifi art* likely lo Ik* in the next few inoiiilih, 'rin- genera! 
ccQiiouiic biickgroutul of the. eoiiiiiuinity is iU«o eliulied, to provitle 
como iiidicalion of the probalile niltiiitioii ufttT llin defeii'n* prugraiii is 
over. 

With llicHtt (Itree. pnrla of lint Hludy in liatnl, it oiiglil to In* n noiiier 
of Bimplo aritinnetie. lo deteriniin* liow loueh new e4titslri|e|ji,)i in m i t.^ 
Bftty ill any cnae, and liotv niueli of it neetiB i«i l«* provitlni wiib pnblie 
fuiulB, But, iinforluimUdy, our major variabh'S are subjeet to Hobsian* 
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tial errors and a good deal ol judgment must enter into the final detor- 
minalion of the proper defense housing program. 

Once this initial study has been made and our first program has been 
prepared, wo have the further problem of maintaining a continuous 
scrutiny of the situation in each locality to determine whether revisions 
in the program aro needed. For this purpose, various existing current 
series aro being extended and new measures established. Tho stiullos of 
rents made by tho Bureau of Labor Statistics as part of their general 
surveys of tho co.st of living have boon expanded to cover additional 
cities. Data on new residential construction arc being examined from 
month to month, and some expansion of the.se data would be helpful. 
We will also have to watch the changes that take place in employment. 

The major task along tho lines of current measurement which we 
have undcrlakon directly has been the establishment of agencies for 
the listing and counting of vncnnclc.s. For this purpose, a Division 
of Homes Eogistration has been established in tho Division of Defense 
Housing Coordination. Tho vacancy registration bureaus to bo sot up 
by local defense councils with tho advice of tho Homo.s Registration 
Division have as their primary purpose the task of locating vacant 
units and providing lists of vacancies to dcfeiwo workers who arc look- 
ing for places to live. These bureaus will also keep for each community 
in which they arc eslablmhod a current record of the number of vacant 
rooms and family dwelling units available, together with a recoid of 
the number of ajjplicants for accommodations. With the.s(> data, to- 
gether witli tho.so mentioned above, wo should bis able to follow with at 
least some degree of iuLelUgenco the currenl changes in llic housing 
situation. 

Tho use of thc.so current mcaHure.s is ns yet not nearly so well dcvcl- 
o])cd ns the initial studios neccasary prior to tho development of a first 
program. It is probalilo, therefore, that their pattern will change eon- 
sidcrably ns we actually jnit them into operation. 

The foregoing discu-ssion hn.s e.mplin.sis;od several phaso.s of our work, 
perhaps to the exclusion of other phases of at least equal irnporlance. 
Nothing has been said about the cllorls which nro being made to use, 
del lieu nlal)lc houses in jilaeits where defense housing will have no jjor- 
innnenL use whatsoever after tlie oinergeney is over. By constructing 
bouses which can l»e. eeonoinieidly taken down and moved to other 
locations, it is lioped to ijreveiit a scMious burden upon existing real 
property in these nnsis. Likewise, I have, not di.seusseil tlie program of 
central purchasing which lias been instituted in Iniying ninny of llin 



■ti AfUMHunow- 

fnaU'rfii]!( nw^i^nry in lhi« intigram. % Hhi^, in will Iw* Iwrlh to 

oiwrale ftl, lowrr Pw(4«Hwi to s'urwirt prii|^s«»r5y Ihf* nif«n mat^’iiAl 

ftupplicrw. Alwj, I Ijftvip Kivfii Mitinly inmlf jpiat-n- tiratsdjrni i 1 ,p 
analylicnl pmhlwit involved in wialyeinn t}i^’ .«^a?i»«jer!,l inat- einl n|iir|, 
comes to UP, logflhpr with tlip various i.tlsr-f ai inJoniuntioti rp- 
ceived from tilhcrpouircw. Wi* liavc i)i«» proldi lit, iiMt only of dr'l*'r»iin- 
ing liow much dr-fcripo Imupiug is tuTcsRfliy, hut wJat part of it 
privfilo cnU'ntriM’ ran iirttviilc. 'I'h»«rr' i«, I.owi vit, oisr> whirh 

certainly mIicmiIiI lie I'uiiihaHiaiid, llmi iw. the ifo|«r*rtflnrr of f>taii'-lirrtl 
iiiformnlinii in llu* foniinlntion t<f ihi’S** pfogfafow lo thiw 
sUiLialical iiiftinuntiun i^ U'-*'*! luon* dircrtly fw a Un.'ii's f<«r mtimi ilmn 
Itcrlmiffi in any other KoYcniiiiental fnnrlioti niih nldelii I ant ac- 
quainted. 
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ON THE INTERPEETATION OF CENS^EaS^ SAMPLES 

Dt W, EDWAHDfl Dbmino AND FRHDBrnoic ^^Stbp'rat^; i I 
Burtaxi of IHa ^cudiia * 

F on INYENTOEY PtJiiroflEfl an enquiry viml he co??ipl€te> Doth by 
historical precedence and by law, one of the primary funclioiia of 
the census is to provide a count or inventoi^ of the population, as it 
actually existed on a specified census date (April 1st for the censuses 
of 1030 and 1940). Certain actions, involving the apportionment of 
taxes and Congressional representation, arc based on the census figures, 
purely as an inventory as of a certain date. States and cities likewise 
\itili5jc tliQ census returns for reapportionment of the state legislatures 
and the city councils, for revising election districts, and for many other 
administrative purposes. These inventory functions arc limited by the 
fact that the census inforjnation concerning individuals is held confi- 
dential j consequently, states and cities often maintain other lists for 
inventory purposes, cxan^ples being tax rolls, city directories, the regis- 
tration for tjolcctivc service, and social security rcgislration. 

For such purposes, the census must by definition, be comploto. It 
dilfera not only quantitatively but qualitatively from any sample less 
Ilian 100 per cent that might bo taken. This distinction ig independent 
of any dcIecU that may occur in carrying out either the eonsus or the 
sample. 

As a lasis for scientific gmcralizations and decisions for achon, aceusNs 
w only a sample. In addition to serving tlie function of an inventory as 
of a cor Lain date, the census tabulations serve also another important 
objective, namely, as bases for prediction. Any social or economic gen- 
eralization, and any recommendation for a course of action, involves a 
prediction. For such purpose.*!, the census lakes on tlio character of a 
sample. 

Any census gives data of the ])ast, but the generalizations and courses 
of action that arc based on it concern the population as it will exist at 
some Lime in the future. A census describes a population that is subicct 
to the varialion.s of chance, bocauso it is only one of tho many possible 
])0])ulationfl that luiglit have resulted from the same underlying sysLon 
of social and economic cauw^H, 

Tlu! births, clcatlia, vocatioim, inigratioiiH, and (’ducalional atUihi- 
iiicnlH of a po[)ululion are changed and din^clt^d l)y a myriad of oliainie 
cauBOK, Huperimposed on certain imdevlyiug social and economic eauHc 
syBloinfl. A ceneuH shows wlmt rcHulled from this eomhination at a cer- 
tain time in tho past, but any gencralizationa that arc not rcHtricted to 
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VL pariirular sjkI plu^f* atiujf^il U.r* Ui-^'i fiiMjnn* rnOirr 

|K)piilutin]i liftVf* rt^nlu^, ?« r^|vvf c ^^jf( 

in the fulurr? from Iho sasul^'ilyaOK ^ lV<‘;a?ii=^’ ^HTUi^- 

lical fluclufttiormi ii fnlUmf* ilm!l mfi jsn^far i:^-rj^M!jr:i!iinrit^ 

and decWoiif^ nation, tho di^lmruitot l5^S’K^^ * n nn^l =^:4joido 

tHivcrftgcH \H ttiim only n iiiaftUr nf 
T|u‘n, loo, Ihe nf a. {d^ipiihilinM i^Khiy dr j't^ vohv ?^-jS only oji nhr* 
ftcitlonH of oliniiro lm!ay, hiU nlm on tho nf rhsim^r^ m |}ir^ pa^il 

In oilier wordf^i l)n* jwipulation of any non parlly if 

not largely mi ilml |H:ipubliirpsi il a year nu*u *^!r U\u yr-an^ 

ago, t!lc, A common t^^hnical cxpri FfMoii iv^ u* my ilfOl ihr^rc i a 
aerial corrolalion ihv of a j?^i»|oibiri’ 0 « di1(T^‘n'nl 

dftl4^. Il foUowa Uiai for prt^lirlinK llin pjUI** nf n pr^jndnrKot im.^t 
year, the eeUKUK i»f lliat |(f}|:>ulalinn a^i it aT^naUy rsiiPr^ird on Ihe la^l 
cenana daln Itf more uwfni Ihnn a of ririp« j*^i4olarion an it 
might ImvoCxlHU^l hy |K«^;Ml»l»»difrc*rvail a^iiioii^ of p haio^" Korlmmlcly, 
iho only ceiisuti Ilml wo ran lako b llo' mu* Ihwi (iho ii:^i fuL 
Moreover, heeaiw of a**rml corndaiion, it b d^r^irahl^^ thn! iljo 
or aavnplo of the impulali'^m on Iho remo'^ dri^^ ho w pr* 4’hH' 
l}omU]oJ 

Tht^iic ideiw ftni not new- Thn of them {/>* ni«t a r^^u^idernhle 
amouiil gf Maimliml work and writiam, yrl tiny am far fmim being 
well reeogniJn?tl, and then* m n denrlla of oxplinl nt^ of llnMn. 

Uccauaeof llieir extreme iiiiiKirlaiico ii ttorlh wUih* Sm pnt (In nt 
into print, oven if il hm Iw^en done ladoro. 

Tho two cxcerpla given below art^ tiuided for llm clarity wiih wliirli 
they aiimniflriz<‘ i\ui argumeiila of thi.wi w‘thiiit 

A flo>eAlled UKJ iprr rout F»nritple fouii tlie vir»^p(4ght <,4 oi<'4rr,oli4" unMle^'l 
1 Hi an Hooii an taken, a i^nuiple of lie \ms^{. The* u'»rfo!ni(v^irt Off ri 
Ih only na ahfwiK for tirawirm nti iufe^riftnf'iiwloniv tliw fol^ef^ hu \ m ihjn rauM 
the Monplo (even a HR) |>cr rent sample) h Imt a firiim pamplf* a p .ooh 
Liflily luRnilo one that miHht r^null from (be! ri{\m ai Oir' 

timo Llio flomplo wau Uken.^ 

Ill hH ftrionilfir lnvo:&Ug«li(nia thn ohjrfl m Oi huph ii«4 that 

provniln wl a piirlirular fiMiuiriit, Iml i]\n lunlrTlyiim lrji-]|<^iiir';r ii niut r» Ifi" 
tlouts which, with chanen irnnhCiraihum np- 

proxlinetcly. Tho chief nh|ect in rPAmfilini^ the ^rniih- p« Im 

hiul out BomothhiK About Hki nuilrrlylun <lml ihni p +puln 

I In JiulnUnw, UiU partKfwpli ftM Jiy Ur r^-n ,n a *v tiuU< C o 

Hulhom. 

1 liRirnoM trom a Iftiidr mhu*t by Walm \. lo W Ki;. i.a, u May 

1010] 
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tiou wlint Ifc Ifl. Tlio situation in tho city fluctuates continuallyj and what 
is found today will nob bo exactly truo tomorrow*" 

Co7nparatm advanUige5 of a censua and other kinds of samples in sciejv- 
iific invcstigatiQURu When a given aiim of money is to bo expended on a 
scientific study of some subject, tho object is invariably to arrivo at 
genornlizalions and conclusions on which to base predictions. A well 
designed sample will then elicit the greatest possible amount of infor- 
mation j ill fact, for such purposes there is no procedure of enquiry that 
is not a sampling procedure — some are only more efficient than others, 
A number of small samplca, taken in different parts of the country, or 
at different times, may be much more valuable tlmn n sample consisting 
of a complete coverage of one small area, Likewise, sample enquiries 
spaced a year or two apart may bo preferable to a complete coverage 
of the same area taken every ten yoara.^ 

As the proportion of any attribute of the population diminiahea, a 
larger and larger sample is required for estimating this proportion with 
a given degree of reliability, Ilonco small samples arc not adequate to 
provide data that are to be tabulated in fine classifications, or by small 
gcograpliio areas, such as small cities or townships. The reason is that 
in tlio resulting tallies those cells that are to be used for making pre- 
dictions must not bo reduced to a point whero statistical fluctuations 
may disturb tho reliability of the predictions. Small samples are ado- 
quato, however, for many (lucslions on which data arc needed prin- 
cipally for tho larger i)opulation groupings, oitie.s, slates, regions, or for 
tho entire Uiiiled Slates, and which in tabulation are to bo divided into 
relatively few sub-classes; for these a properly designed sample will 
yield results that are as saLiNfactory for gcnoralizalions and courses of 
action as tho results oV)tainablo from a complete canvass, quicker and 
at much reduced cost. The small loss of iDreeision and detail in a sample 
is ufiually much more than offset by the accompanying savings in ex- 
pense, and sucli savings open up tho possibility of covering a wider 
territory or conducting several enquiries spaced in time, or carrying a 
greater number of que.sLious than would otherwise be included on tho 
schedule, or of iniblishing more Inbulafions on whatever data arc taken, 
A striking rcj.sult of wliat has just been said is that, except wlicn a 
census Is liy d(‘finition merely an inventory, small numbers in tho cells 
of a tal)lo derived from a (KUnplele (‘anvass do not have imicli signifi- 
cunee no more tlian if tlioy were dculved from u saini)le. 'riiero is a 
limit, lIuTefore, to tho amount of detail tluil will \)o found useful in the 

* frdin n lollor wrlllpn liy Ilarolil Ilotnlllnfi lo Lo^lor Frftnlcol, flnlcd 10 July lOIR. 

* Titoiio IJcAA nrnrurL]iLT4lnvi>loi)L^ liy HaiiuioI A. Sltiulfrrlii Ills rliniilur “Hcinlnlo«y ninl Sfiiiiuniiji," 

Cli. XVJ III The h'ifhh and of SocitAoou, cdiU’il liy J,. I* Hi-riiAnl (I-oiiR nud Hriinii, 1031). nro 

InpArllPiilnr |)f) IVli ami IHl 
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croBS-labulolwn, not only of dnHa, l»uJ. «f « r<npu«. 

Of coiirsfl, Llif) limit is itrafliiMl quirk^^r wilh tho tiaf.*; and Iho 

smaller lUe wimiilo, iho quirkor ehc limit is rraTlo^fl 

iSome »w<fa on criteria for appramng the outeguaeg r.f ^'i'oiphng In de- 
ciding whcilicr llm frequency of n miaiii BUr^ltid<^ of (be ^qmlatinn 
can be patimnUd sali^fnclorily on h ba!*ie, eoii»i«!(r'ra»}im ni<-ih 

lo be given ntil only lo llm dciail n»»l will W rrfjniod in labui.iJion, 
and the rclnlion of ibis dclail lo llo' projsjrJion p wiMi ivl/iiii tki* 
tribnlc tt]tiM'urf! in tU«' iHtpnlniitin (i c , wlc’iln r ft»«' A, .1, niq l«ni nliK) 
W llie queslion of how iiiiirh iiiforiMnlidii i« nJrt-ady avniloltk- rniin-rio 
ing lliio rtllrilsUe. If lillU* is knowsi nlsoil it, m )tioT a Mnqjle nor ii 
single ccniqdv'te rovi mge may i'etficf, a nmnls r of ‘tamjiVi* or conqjK'le 
coverngps, witaralnl ciihcr in tiinc or sistfo, luny N* rrqnirnd. tin the 
other band, when a fonsidoralile nmmittt of jiifornnition ha?- wirrsdy 
nccumulntcrd, n smnll wunple leken every five years or rvery ileeatle 
may sufTice for continuity. Thus, questions »<n jiarriitoK** Imve U'cn >i 
part of the pciikus for W'vcrnl decadejs, nrul (his i** mo' nawm why n 
sample will pruvide nil tlu; now infornmtion Hint it requirod on (hiw 
KUbjecl, 

A sampling iimlhod i»naid In la' eflllsfactor}' for (he quiosiioiH under 
couniderutiem if it ran W deiscmlrd on lo yield ^.Hill|<l• r* de^* Ihnn UHl 
per cent) that adll lend In the rntiio nelion as would have Iw'eii taken on 
the baain of a coinpIcU' cuiiiii. In the uhuhI siniixtiml lenoinolodj,', (he 
population snmidcd in the |)rqin)nlioii as it exisled at, die (iine ilies.’un- 
pic enquiry wan made. A mindHT of sHinples tnki-n on (his ilnl*' would 
be expected lo exhihil nlatislicAl alnbilily, in the m iik' (hat they would 
nil be drawn from the naiiie isqnilalioii. rroni (he jMiinl of \ i.-w Iw iug 
expressed hero, however, even n mmpliHe cciihus, for crieoiiiie gi n> r«li" 
Kaliona, (leKcril>ca a |Kqnilalion lhal in lint one of tin* iufiidty of luipiiln- 
tlona that rvlll rtwult by cIihiicc* fnuu the sflino uinh-rlying foei/il nod 
economic caiinc nyaleniH. Thia infinity of |sipuh(tioim may iiM'tf )m' 
llioughtof as a impulaliun, nnd niiglil imwibly be cnlhil n NuiH-r-iHipii* 
lation. A sainple enquiry ia then a sninple of n Hiio]t|e, and a s<»-cnlli d 
100 per cent anmidc i« simply n larger smii|do, but is dill otdy a MUiii'le. 
In order to study the underlying ranee syfilents, it is iuv< K»Hry lo study 
flovernl mcmljcns of this inriniiy of ]Ki|iula(ions; i.e., li. js neren'.!try to 
make aamplo or censim cnqiiirh'H on a number of differi’iit daten, jiref- 
orably fnr enough apart lo bo inde|K‘ndrn(, ttr nearly so. 

From whnthoa been said, liowever, it follows that nsuiopli- may I'e at 
onco satiafactory for the quostioiia under ron«itUiraiion (in tie ‘ nf 
leading to the same action that would Is! laken on dm basis of a l om- 
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pleto count), yet unsatisfactory for being representative of an unrepro- 
sentalive population. Thus, for a severely fluctuating population, oven 
a 100 per cent sample on a particular date may lead to action nob at all 
fitting to t)ic future, For example, at the time the census of South 
Bend ivas taken in August 1939, the Studebaker plant was just in the 
process of preparing for tho production of new models, with the result 
that the number of men at work that week was iinu.'iiially low, and was 
in fact very diflcront from the number of men at work tlio next week. 
Any action that did not take account of the fact that this wn.s an un- 
usual situation would not have been fitting to the population being 
studied. 

As 0 basis for aclion, a sample may be preferable because of shorter 
proccs8i?i(/ lime. Census and sample are both subject to tho common 
error that arises from the fact that the social order is not static, but 
dynamic, It takes time to process and tabulate a small sample, but 
more for a complete canvass. For this reason, in some kinds of enquiries, 
the complete canvass, by tho time it is processed and taliiilatcd, may 
not bo as good a basis for social action ns the earlier I'clurns of a sample 
coverage would have been. To the extent that .samiding methods pro- 
duce quicker re.suUs, they also produce more aecuratc rc.sullvS for pur- 
poses of prccliclion. The error that lurks iii predicting tlie future from 
tho past may tliii.s bo greater when tho prediction is based on a com- 
plete canvass than when it is based on a sample. 

The authors have Imd tlio atlvanlago of uumerouH (liseussions with 
Drs. Walter A. Showhart, Harold Hololling, Leon E. Trucsdcll, and 
Philip M, ITausor concerning tlio interpretation of ccnsiis and sample 
data, and express with jilcasuro their indebtedness to these friends, in 
particular for the letter.s quoted in the text. 



THE IMPORTANCE OF THE HTATISTICAT. VIKWl’OtNT 
IN HIGH PROnCCTinN MANVI'ACTITHNTJ* 

Ht r. I,. AMir.n 

Thf RUfUlf 

W E IN THE Ki.EcrniCAi, indu'«lry flrr< vr-ry inurh in 

lirnl nir!lhti(Ii», iir»t only lMTnu»<< (if wluil Ihi'y (n iii" 

fipcclioii and ntiiKlinii of niBmifnclurioR l<*wi ^ lojt ()u<y 

aid in IophUiir nnd iniriiiK jtnfHim-linii difliriilii''"f. W«’ ilo diij look nt 
BUiUfllical iiiodiod aHanylliiiiK lliiftrclifnl, loil mU(i-r a.® n cf view, 
or way of approiirliiiig our praclii-nl prolili iiK, d»n! im li<-I|iful l*» nil 
concerned. 

Tlio, aliiLiaLicttl cxiKirl looks at an overall variaiion in llo' finnl prml- 
ucL of mnmifacUirinK os the nmlln'iiialical roiiiiHaisl of a Kr« a< nunilsT 
of coiniwiienl varinlioiiH due lo diflertnicrjii in ilio lunP rials aw rccrivcd. 
in liifi IooIb llicy nn> wUli, in IW protrw»inis tljcy ro litnuiRli 

nnd tlifi person idiliow of tlio nieii wiitt tl*f llie wurk. M'iJh thin vifW|Miirii, 
the first llionRlil i« Ui incamm’ carli of llio viniulionw jifirandy niid 
dGloriniiM’ lii»* one or inort* wliiili nn* iiii|Kirl!ini. I 5 eii< r«!iy, lie liudK 
llinL only ono or two ttf llie ninny tolcrnnri-n involvrd nii' iiiijsirl!)inl, 
ami he ia (Iiiih nliU" In pul his fiiiRi-r on ih" or proi'- 

0B« which nmlrt iinproveinr'iii. In our Conipiiiiy, th> n fun*, we 
aider the nlnliHllHnii as n sort of rleiei'iive or whri i« 

culled in lo find nml give n iianin lo the source of our irmiMt w. Fur 
example, Iroulilo was experienml wiih oil h-jikw nround n wlinfi eh nr- 
anco; and invcKligulion of ihn vnriouK sourr-ew of error showed inowf of 
the variiiliuiiH oeeurred in a grinding oi«‘rnliiin. tlnco lUis wtis locnl* il, 
it won a uimple iniiLler to ndd a »eeoiid or finiwli grinding o|ii-raiiiiii, 
which gave the rerinin-d niiiroriiiily with only nn orciidouii) )irodiii-(iiin 
chcck.',TlnH climinaU'd very expenwivi* delays and rewiirking, ii’» well nw 
conBidcruhle inspection exiHniw*. 

While ninny pniclieid men willioni slnliwlieal intining cim do thiH 
work, they are often misled by ueeeptiiig nl hieo value vuriouw jiieees 
of evidence that the nlaliBlieiun eiin see nl once lo he onrehnlile. An 
npprcciulion of (lie number of ie.Hl« required (o siriire n re|irc;*eiilii(ive 
Bainplo, the way in wliieh different lype.s of ernoM I'onihiiie, nml (he 
magniUido of error that indicale.s laek of coiilrol, are nil iieci- ’•nry for 
the production engineer; and it, in precisely (Iiom* qiialiiii-M llmi. ihe 
Blnliatical viewpoint conveyH. 

* A pnpfir alilio lOlJfiil Aiiniinl liin Am«rli^n KuUiUri*] ,^Mni ll/'riat.L* 
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The designing engineer having this viewpoint will plot liis test ro- 
suits from the production line in tlio form of distribution curves, ena- 
bling him to see at a glance whore the mid-point of production coincs 
with respect to passing limits, and how many units arc high or low. 
Ho will thus be enabled to adjust his design tolerances to the best ad- 
vantage and to detect the effects of small design changes which could 
never bo detennined from test of samples. One instance of this is the 
case of a frequency relay in quantity inamifnctiiro whore 15 per cent re- 
jections wore experienced for a long time, Plotting a distribution curve of 
the meaauromonts showed all the rejections to bo on the high side bo 
that a simple shift of the calibration setting reduced the rejections to a 
trivial amount without design or manufacturing change. 

The application engineer having this viewpoint will form his specifi- 
cations in terms of acceptable liinita and will csinbliBh definite means of 
checking tlic allowed tolerances. Having confidence in the laws of 
probability, he will usually l)o able to e.stablish occasional sampling or 
checking tests ihiit will insure the desired quality being maintained ab 
£1 far lc\ss cost than the 100 per cent inspection of component i)arUi 
which would oblierwiso be used. If this viewpoint becomes c.stabliHhcd 
tlu'oughout ail organization, a commonly understood language for spe- 
cifying and controlling production variations grows up, permitting 
inucli closer cooperation among the purchasing, designing, maniifnc- 
luring and selling groups. 

The General ICIcctric Company has already established the use of 
HtatisUcal methods in the manufacture or purchase of shcol slecl, box 
boai'd, insulating malnrials and other items, Also, quality cniiirol pro- 
grams under the direction of rcs|)onsiljlo individuals are in effect in the 
])rocluetion of small motors, fluorescent lamp auxiliaries, watthour 
meters, HUi)erchargors, wiring supplies, plastics, and many other prod- 
ucts, Most of tlii^ men doing this work are praclical-miiulod without 
Hpcciiil training, other than a short course in statistical inunciplos; hut 
tiiey have developed a real interest in the suliject and have been able 
to pinforin quality control work very effectively. 

The end result of the quality control expert's work is to cslaljli.sh 
inspection on the Ijasis of conliauing checks on a sniall iicrcenlago of 
the product, these few t<’st resulls l)eing used to guide production with- 
in lhf‘ d('sir(‘d liiniLs- A slrihing c'Xiunplr; r)f tins is LIjo ease of a cerlain 
lost wliieli was foruuu’ly upplic'd to (‘V(*ry <'leetri(? r<’fiig(’i'alor. This 
test rcKpiinid 72 luiurn on ev(‘ry xiiiit; Iml now under (lualily control 
procedure only 5 per ccuit of the units arc tcHled and they only linve n 
one-hour test; a reduction of M40 to 1 in testing lime required. 
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The itiimctliaU; proWem Ijefon’ us f»H k fi,<'5 r>ji« iir^^-JurSion 
Uciana can help In (hw by making nvailalik' iiinnursk f<4 sjtwjrf ^-Urtra, 
and for qunliiy notiirtil work niong tlu" IIjw'h oJ skaJ air* adv Iwiog done 
by Mr. Dodge wilh llie Aiiierirnn fH*rifty h-r Mnil' ririk. Ity 

Mr. ShewhaH of Uie Hell IrfilKinHoru!*, mol 3-y Tapjehi uf ihn 

Ordnance Deparlmcnl. They cnii nh>o m rvo «.■' i''in?o5l«,To*.>* !n ii.duttljy 
cm numerous proldcms wbirli nro rontiuMnlly nnsjoK. I aui iih<t» fi(ri" 
very glad lo learn of llie rrcenl foriutilom of wn Aio« rii;ni .*^'!,rmdar<lH 
AjfaocialLoii CoimnilUs; Ui lunke expcri f4a«j'«lo',M5 kieowhiij;*- nAfolaldr.' 
lo /V.incricnii iii(iunlr>’ generally; mnl I hiu ihai sbi+ jirogr.-iio nill 
1)0 of great value u> all of uk 
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Amiiilant Direclor, The Dallitlic Ruearch Laboratory 
Aberdeen Proving Oround 

I N ADDRESBiNO a mccUiig of BtatialiciaiiH, I am reminded of n alaiC' 
ment by a critic of Englisli lllernture. Ho Baid tiiat Milton justified 
the ways of God to man, wlicroos Byron justified Llio ways of man to 
God. For a number of years I have been juatifying the ways of statis- 
ticians to unsympathetic representatives of science and Industry. It is 
refreshing to shift position, and now attcm])t to justify some of the 
ways of tlicsc critical men of practical affairs to stntislician.s. In doing 
so, I hope that I may in some measure contribute to a mutual under- 
standing between thc.se groups and promote a imified effort by the two. 
Tlie leverage oiToct of an ounce of quality control in the pound of in- 
dustrial effort has already been demonstrated by many of our larger 
and more seionfifie induHtrie.s. Tlie combination Jin-s yielded not only 
HubHlantial roward.s to indu.slry but belter products to tlie consumer. 
If this cordial ndationship can be made more ini'lnsive, thn biMiefits 
now enjoyed by a few may be (fxlenditd to the vast bulk of American 
induHtricH who are still unaware of llu! economic advantages of the. 
statwtical method. 

It i.s well at the outset to consider the. statistician in his relationship 
to 8ci(uico and industry. As n parallel to llm old phraso, "Nobody loves 
a fat man," one might say, "Nobody wants a statistieian.” What i>eoi>le 
want is the product of tlm statistician. Tiuiy want his scion tifie leeb- 
niquo.s for use as loots in fiirthoring their particular jnofe.s-.sioiial ends, 
They want his kisiu aids for Hummarizing data, for distinguishing be- 
tween ob.scrvations, for judging and expre.ssing cpuility, for detecting 
varialjility, and for the economic control of the quality of the inatiu- 
factured jn’oducts. The statistician's po.sition is tlieri'forc subordinate, 
auxiliary, and advisory. The, re.spousibility for decision n^sls with Home 
other piTson. However, tlie Hlati.sliciun'.s position is none the less im- 
iwrtaiit for, if i>xi>erienc(! has proved his prediction.s to be reliable, it 
is only witli grave misgi\'ing that llw! u.ser of his product will i)l!iee 
hiruHelf in jcopanly by acting contrary to the advice of llie statiniiciun. 
'i'he. statistician then lias a service or produi’t to offer for (lie use of 

* A hi th« Mlljiitl AnltUftl McnllrlM of lliQ Auirrlrnh Sthli'ilicnl ( 'ItirhHij, 
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oUicm m aliairiitiK Kftmp w P'rk-nijfi'C' rr?f| 'D^rr it «|j. 

jicara in ordfr in rn’isn a qursiirson snid im«-an!t l.y 

vplilch the alalislimn can list” wMrr j5'»' S 4 -« niu! 

make it have thr; ntaximnin api^r^al t»* llif* n** t. In iiA«‘ rnn- 

neclion, a Itjasnn tan virll Iw Inanwl fn««n sh^jnstry. 

The phcnotnenal Rtittrc^t au*l iiti’rr'nMii j<r/rfit» vi timt wt'^' <I?io 

in no Pinall pari lo a |«tilk'y ni o'Uidantly tiit «if 

product and at the wtme r»dM» inR I’ite pni^' 'Hj*' -nji) r:)ii 

parallel lliin totirtc niul pr»«ui«*ij' hi"' i-y «3' I »» i rdiiTr.» 

wlticli nro well adaplicil in Ihe nlSainne u! tlf |>i«'' S:* .nl S(nr|, jit 

Iho same tUnt, rciuh’riii^ liiiin<«-lf iion-tjcwntird S<* thn t*j'-fsat3<»n mu! 
application of his prow'diirnf. 

I mean hy Uiis that tin.* m^tnulial I'AKHitjnn c*f Jhn nehn'-usi) wtaJitt- 
ticiai) is that of a tlcfiKrttr of [tnitcdtnTS! and of a lonjhh' in 

dilRcult prolilciMS. It follows that tin* piortidsio-s whs<h h'” dniKO!* 
muBt be of utmost simpficiiy in n]»pUrntion ’I biw iniipJi' > jj.n Lirk nf 
incrit”“in fact, it is att imjwiriatil jwiini »» mnnirasina iIj'* bj<‘ivh'r 
of Btatisticai mrlliwlH. Himplitity of promiun* iwuln it.s' il,i' r^oifnlenti' 
of the practical man, Tlions who arc atweiaVd with «i w«*rk, or 

rvilli large inthiHlries width employ roiim)*<li( n» r^M -ijr- h htt\i> 

tliflicully in rttalieiiig the d^grtt lo whirh she rsiiJ* nml fih' ..J audo' tuiv* 
cling to the past, tvslnl tint novel, mnintoiai ^rmBa ».riii».»f;n an th'ir 
lime-tried rult*tt-of-lliu mb, and lend n* didtu'! ihe a] f..r no 

other reason than that it h ihottrtllral. tiiia»p!i»'i!y t.f pj»t-t ibare is nn 
entering wedge into this broad field whuii lie- ".intaxiii .il >- . h’ 
niqiie so keenly. 

Simple procedurtw, applied by |H<rs<inA tiihvr Maaan th>- inn, 

are a ncccflaity if llierois lol>t' any inmiealiatie mm- itf aK' lhoil » 

for quality control on a large ststle. Tlien* an* siiaiply nol * j.oiagh ‘.iftSis. 
ticiana to go around. Kurthmmati', tha* applieution id staiiv rii .si ini ric 
ods ia a logical function of produtiion iM-r'^onmi. Ju»t the r« jKirti-r 
has a noae for news, ao produeiutn men have a !;<'<-» ability for di-^- 
covering Uiq causes of Iroiihle onte lie* exisleiir.* «*f the lio»p,|i‘ ctilli il 
to their attention by llie stiUislitnl Itelinique. Th«< pr.ahii iicn man i'. 
likely to 1)0 bettor t|iialilied to apply tin* id prot . dur*' thmi lie 

Btaliotieian who doigntd it. iMirlliernatri', ilie n*u<-,*.j,r«»<b!» !i'in |(r<ili. 
lem it) cBBcnlially ri'iKdilivc. in nalnro and doi'u not imnc diiiie 

auporvision of a itrofessiniial eliamtler, iinte Ihe mv id » ;d pm. 

ccdiiro is properly under way, and n Hlaleof MttlisliVid i-miu.d Im-, 
attained with rcRpcct to the prodm l. 'I'Iih is a mnliim work. iIiih d'-iail 
of which can bo ndministereti by men of clcrital gr<nb*. 
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Siuco industrial quality control is likely to asaume a j)(>Hition of groat 
jmporlanciG in tho iinmediate futuro, I would liko to call attention to 
some considoralions in the design of simple quality control proccdurea. 

No doubt tile virtue of tho quality control technique inltcres in no 
small measure in ita fortuitous combination of ongincoring and statin- 
tical competence. An analysis of process data with n view to finding a 
cause of trouble or to an improvement in process is possible without 
the use of formal statistics. This mclhod of keen native judgment and 
hard coininonseiiSG is used clay in and day out and ovonLually it yields 
somo moasuro of success. However, it is wasteful, time-oonsuming and 
inefficient, On the other hand, the statistician with no engineering 
knowledge of tho process is perhaps less equi))pcd for the task than the 
unaided engineer. In this connection Mr. Louis C. Young in a recent 
paper before tho Amevienn Society of Mechanical Engineers said: 

If nn iiuluBirial Htabislician ib not thoroughly familiar with the procosa 
which ho is aubjccting to atatiatical analyaia or experimentation, he nhould 
give no more inlorpretation to the resulia of tho mialynia llinn ia alTordcd 
by tho hypothosia upon which Inw meUioda arc hnned. 

It is therefore evident that in the de.sigu of a quality control procedure, 
Iho Hlatislicimi must study the production lines upon whicli the quality 
control pro(!edure is Uj ojHTate, until he is llioroughly familiar with all 
of their technical d(dailH; or else he must W(nic in close cooperation wilh 
an induslrial engiiuMT who 1ms koiuo knowledge of slatistical melhod.H. 
In this conn(fcli(H\, the stufislieian should cardully mUi th(‘ ways in 
whieli the siatistu^al nnd.hod can l)e of material aid to the process, for 
ho aljove all others should be assured of the contribution which lie has 
to offer, before being a imrty lo tho invcstinenl; of lime and money in a 
new technique. 

Having obtained a comljinuliou of enginiau’ing and Hlalisliiiu! com- 
petence whi(!li will almost certainly inehulo some notions ns to lh(3 char- 
acter and magnitude of varial)ility lo be c‘xpecLc<l in various (pmlity 
clmracleristicH of llie product, one can then consider the basic slriic- 
lure of his (piaHiy control i)i()cedure. 

Dr. Sliewhart’s work, the (^\perienc(^ of the Am<n‘iciin Society fur 
Testing I^Iat<‘iiulH, the American Hociely of j\I(M‘lmnical ICngincers, and 
varuiUH induslrial linns sluiw Lliut tlie viisl majority of us(‘f\il inforiim- 
lion wliieh it is c'cnnomienl If) gtU is conlaiiied in a nu^nsuri' of cmitrul 
l<‘nden(‘y and a meiisnn' disjiersicm. 'rber<‘for<t, it may IxmsHunu’d 
that in tlie majority of cnseH, quality (‘oiilnil jirfiei-dunss will bi' et)ii- 
cciried with <'orilrol elmrts for (h<‘S(‘ two ineasureH. 'Tin* comiimnly umid 
measures are the avmugi? and Hluiiduril dcvialiun or the avenigii and 
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Iho ronge. Tlie other important slnicltual mcJnlMT of the. quality eon- 
Irol procedure is the sample aiec. The rlioiro of alalfslirs and chniee of 
Bftmplo size muat bo conHirlcred together jia Iwlh linve nn imiKirUint 
bearing on the precision of rcaulta. In linn conncelion one should (tb- 
ficrvo that statiaticnl cnieicney may he quite difTrn-nt from iudustrijnl 
efficiency. For example, if olwervationa wmsial of linear mensunuucuta 
of picco parts, it may eoat considerably Icfm to lake n few addiliuiml 
meosuremcirta and use a ninrplc atatiatic aueh oh range, rather than take 
fewer mca3Urojnciit.s and use « luorc eflieient stalislie sucli iis sinudnrd 
deviation. On tlic other hand, it sampling m co.slly and deslrneiive, 
such aa firing conqilelo rounds of large eidiber nininunition (»r lesling 
flamplesof armor plate, llieii the labor 4»f taking a few s(|uure roi»(.s, in- 
stead of an nddilioiifll observation, may Im' well nierileii. One should, 
therefore, weigh the eeonoinic ns|H‘cts of iiierensed sntnpliiig versii.s the, 
use of more efficient alalwlicH with a weather eye ever on the simpler 
procedure. In finally cuinitig to a dctcisioii regarding statistics niul sam- 
ple aize, ono Hhould also consider the physical and eugiutH'riug inter- 
pretation of the lcchiii([Uc.H, their ap|)oal to the engineer, indiiHlriali.st, 
or executive; and lend to choo.se the lechirniue wldeh Iiii.h llie appeal of 
concrctcncs.s to the engineering tyiu* <(f mind. 

In assembling the priiiei|)le strnelural niendHTS of Mm rpinlily con- 
trol procedure, the cconuinie. [loiiit of view eaiinol be kept (i)o thor- 
oughly ill mind. One must carefully consider the ecniioinio aims of the 
proceea end the wayn in which the slatlKlienl luelhod may furMier their 
attainment. In order to design a quality control pnieedure, the aims of 
the procedure must bn clearly defined. Some, of the conlrilnuions which 
quality control can make to process are! 

a. Greater uniformity of product, 

b. Larger voliimo at no incrca-scd cost, 

c. Kcduction of co.st of ina])cction, 

d. Keduclion in wastage, 

e. Detection of trouble, 

f. Avoidance of trouble, 

g. Authentic record of the quality of product. 

Avoid the temptation of attaining ba-sic Hcienlific knowledge, wliicli 
is not of immetlialft economic vidiui. The Blatisliciau in ofleii of im 
analytic typo of mind and niaysuffiT greatly from the li'tnplalion (o 
try to find out just what iiuikes IhiiigH tick. In the early sluge.H of qual- 
ity control, one must move swiftly low'urd the eeoiuuiiic goal, ninkiiig 
use of tho materials at hand. It is a gruhhy, dowu-ui-carth, eiigiueeriug 
affair. Any proposals of oxcursions into theory will suredy meet with 



• Statistical Methods fob Quality Control in Industry 67 

disapprobation on the part of executives and suporvisora. On the other 
hand, after the procedure has been in operation for some while, a wealth 
of material will be on hand for investigations of a fundamental char- 
aetor which can be undertaken without inconvonienco to the production 
proccBfl, A subsequent study from the viewpoint of obtaining funda- 
mental knowledge is likely to bo welcomed most heartily by tbe 
management, 

The more efficient process made possible through the use of quality 
control technique is apt to result in the displacement of some porsouncl. 
If for no reason other than that of good will, it is important to try to 
make some provision for their employment. One may tactfully suggest 
that tho displaced personnel be employed in some other part of the 
plant, or tho possibility of increased volume of product with the exist- 
ing personnel may be pointed out to the inaimgeracnt. In this connec- 
tion, however, one must bo very careful about intruding on the logical 
prerogatives of management. 

In this same connection, it might be observed that it is seldom nec- 
essary to urge management to extend quality control technique. It 
may bo difficult to get statistical methods started in an organization. 
Opposition to any change — especially tho new and unfamiliar — is to 
be expected. A change makes the routine worker havo to think, at 
least temporarily. However, once tlio management 1ms seen the fruits 
of the statistical method, opposition censes. Tho staiistician^B principal 
difficulty then lies in finding enough hours in a day to try to salisfy tlio 
crowding and increasing requesia and demands of managciuont for 
more and more of his techniques. 

Having settled upon the aims of the procedure and its structural 
framework, one should then fit it to tho existing process and personnel 
BO as to alter the status quo as little as possible, provided, of course, 
that one docs not sacrifice important fundamonlal principles. 

The transition to statistical methods can be accomplished most ex- 
peditiously by careful prior study of the problem and reduction of the 
quality control procedure to written form. The written form should bo 
clear, curt, and so complete as to require no other adjunct or explana- 
tion. It is important tliat its authority bo made manifest beyond 
question, by having it signed by the management. Even at llie cxi)eiiso 
of Bomo minor Bacrifices of principle, it should obviously fit riglit in 
with tlungs as they are and avoid any unnecessary emphasis on tilings 
as they should h(^. Tlu) quality control (jharls will refliict llie facts. 
Once tho management sce.s the fads, it will lay ample einpluisis on the 
right way of doing things. Convenionce and adaptation to existing cir- 
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cumgtiluccs can bo furlliercd by inflfHirlinK fnr Uinao qualily cbararlcr- 
isticB wliicli bnvo proviously bwii fsiibicct Ui nih|W'r«it>ii oven HionRh 
Bomc of tlicm may nol bo of great iiniwrlauro, ndcliiig as fmv new in- 
apecliong na practicable, and filling technUnica to llio limiliilioiis of 
exiflting personnoi. The whole proccdiiro aliould Im ri'ihireil (o n Kitnplo 
sot of funcliona, alcpB, and consequent arlioiiH, eneh of wliieli ia Hie 
clearly defined duty of llio incnnilM'iit of a deHignaU'il posiiion ~-nrjt tins 
duly of a person Hpccifind by iinme--a« ikthiiik elmiige wilh exlra 
sliitta, illuoBKCH, promoliouH, etc. ICveii at (he exiM’iiHi* of lediuiu luul 
labor, simple language and engitieering lenuH wliirh arc familiar (o llie 
personnel should be employed and lecliniciil slatisliciil Icrma which 
confuse thorn and arouse rcsonttncnt hIiouUI Im uvohlcii. Not only (he 
lower cchcloiia but the innimgement itself IwuIh snbronsciously to re- 
gard the use of technical terms with whicli it is nol familiar as a reflec- 
tioa on its intellectual standing, and suhlimiilcs its aroused infiTiority 
complex by hoslilely accusing tbe slalisUcinn of hiding his ignonincn 
of process behind hia technical jargon. 

Delegate clearly defined and routine dutic.s of llm procedure to the. 
respective pusitiuiiH or ofTiccs such n.s inspecUir, foromaii, or su)H'riii- 
tenclont, thereby marking the fieklH of uuihorily and rcHpon^ibiUly 
which exist under the procedure. Whore a sy.stciri of dccciilraliKi'd or 
partly decentralized inapcclicm i.H employed, (ho collcclioti of dala ran 
well bo made a rcsponaibiUty of the foreman, shii’o ineii nmlrr hi« con- 
trol arc available on the job for this work. However, (he foreionn should 
not bo pennillod to use the producers of llio arlieir for sainiiliiig lludr 
own work. IIo sliould, iimlcnd, be rei|uired to do (Im sam|i1iug per- 
aoually, or use ono of Ida a-SHislauta. The iiilcriirelnlion c»f tho record 
and general superviHion of the ])oslings of a noiuber of fori'iiicn is a 
natural function of the in.sjiecLor. The. location of (rouble i.s, of cours(‘, 
an engineering function, and shonld be made (bo responsihilily of 
higher authority such as a suporiulondenl. 

Define the sampling procedure as to limo, munber, and miumcr of 
accomplishment, The sampling should bo limed so os to bo appro])rin(o 
to the process by prc.scril)ing that the sample shall Is! lak(m »ivery lialf 
hour, every hour, every one hundredth item, every buggy loud, (>tc. 
Prescribe the munber of articles to bo inspected at ouch insix'dion in- 
terval — by whom, and how. Purllier prescriho I lit* oxael. wiiy in wbidi 
tho records of Iho inapcctioiiH shall be kept, wlni hIioII keep lliom, and 
provide convenient forms for tlint purpose. 'Hio lulminisinilitrs of tlo! 
inapeclion process should be provided willi multiplying fnolors, clmrls, 
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ctc.p so that tlioy will neither have to do mathematical or statistical 
thinking^ nor have to refer to any literaturo other than the published 
quality control procedure in posting the records. 

Since a process not proviougly subject to statistical control requires 
more inspection tlian one which has shown control for some time, pro- 
vision should be made for subsequently decreasing the amount of in- 
spection in an economic manner. Since the sample sizes should always 
be small and preferably constant, flexibility can bo best accomplished 
by providing for clianges in tho inspection interval The altering of 
inspection intervals should bo made the responsibility of some com- 
petent authority such as the chief inspector, with Llic approval of tho 
superintendent. 

Proscribe the action to bo taken when points are out of control limits 
on tho record, such as atop the process, hunt for the cause of the trouble, 
inform the superintendent, etc. In tho part of tho process which can bo 
made routine, it is advisable to leave nothing to tho discretion of the 
administrator. 

When trouble is discovered, the management is always greatly dis- 
turbed about its location and elimination and the correction of the 
dcfcclive parts. In tlieabsonoo of quality control, tho confusion is mo.st 
serious, Steps should be taken to minimize this prol)lcm by providing 
that the increment sampled shall not flow into the produotinii lino, 
until the sampling result is seen to be within control liniits. With this 
provision, the dofcclivcH are likely not only to be readily located, l)ut 
the further examination of the retained defe(!livo incriiinont may 
throw light on the as.signal)le cause of variation in the product, 

Finally, arm the quality control procedure with a thinking clmiso 
by providing that any ease not covered by routine instrucLions will bo 
referred to a designated oITicc whose incuinbnnb i.s capabhi of k(Mni 
analysis and logical and responsible action. Without a provision of this 
character the strictly routine and reginionted pincedure would I(‘ad to 
ridiculous results under the stress of Ronui umisiuil and unfor<?seeii 
event, However, witli such a provision a quality control ])ro(!edurc can 
be cstabliHlicd which delegates the duties under the in'ocess to positions 
in such a way that the duties are coininenHurate wdlh tlio nl)ilitios of 
the incinnhtmls of the j)ositions. 71iis is conducive hoik lo work well done 
and cmploi/e morale, Tim Ihglier (^clndoim are r(‘liev(‘d of the Uuliiun of 
rouLhie diilies and tlu^ work of simpler and h‘ss (*xu(d.ing charaidcM’ is 
accoinplislied by the lowcn’-piiid personnel. Th(‘ in’oft'ssional sliilislician 
is left free lo employ lus Uvh!iils lo tlie critical and aniilylb’iil allack of 
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data with a view to improvement of oxiptiiiK eciiulilinnH; and i« (‘idled 
upon to work ■willi llic quality control procedure only when some, roii- 
dilion has arisen wlndi dooH not yield cillu'r to the rnuliiie of lln- quid- 
ily control procedure or to the cnRiiieerinK niiidysiH of winie higher 
ofTicc, such OH Uiat of cliiid inspector or .supcrialendmil. 

I have tried HyatcniH of IhiH tyjio lisiiiR jiroeedun’s of n hrief and gen- 
eral charncU'r for piodueta of siinilnr (|ualily ehiirnelrTiKticK nnd using 
proccdurcH of a very extensive and diduiled inilure for a wid(> viiriidy 
of producls of nmrluidly differing (piidity elmraelerislicH. 'I'liey have' 
been openitcd initially by untrained personnel; niul Itave (‘onlinucd 
to operate quite to the satisfnelion of tlie innnagement. 

It is my belief liinl stepn sneb an I have just onllined will make a 
Bubslanlinl eontriliutiuu towards selling alaliatienl ini'llindK to iniins- 
tjy; and furlhonnore, it is Ix'lie.vod lliul only by fftnne aueh ineimuiea 
for delegating the. hulk of Klatinlienl work to imii-profeKsi^iiml jmt- 
BOiincl, can any wide demand for Htatistiral iiielhoilH tn; saiisfleii at 
tlio present liino. 



SOME CONSIDERATIONS INVOLVED IN APPRAISING 
THE ADEQUACY OP OCCUPATIONAL STATISTICS* 

By Gladys L, PALMEjn 

Industrial Ressarch DG^parlmcnt^ XJnivcr&ily oj Pennsylvania 

An evaluation of the adeciiiacy of occupalioiml slaiislics iuvolvcH 
tin appraisal of tho purpoaca acrvccl by such data and Iho cffecLa 
of the source of information and classificatiou scheme lined in relation 
to these purposes. Some occupational alaiistica are derived as the reault 
of study of those activities in the labor market which customarily take 
place at occupational levels. Tho latter include, for example, the regia- 
tration of job openings and job-seekers and the placement of workers 
on jobs by personnel ofRccs and employment agencies. Schools, cob 
Icgca, and industrial plants train workers for specific or related types of 
jobs. The settlement of labor disputes and numerous other aspects of 
the functioning of the economic .system arc conditioned by ilie occupa- 
tional environment and have major significance at occupational levels. 
The data derived in the course of administrative or speoial-purposn 
study of these activities are usually limited to a particular occupation, 
plant, industry, or area, and arc seldom reported on a continuouH ImsiH, 
Other occupational statislics are derived to answer liroad ciueslions 
about tho skillH and work al)iliLies of a labor supply or iho nature of tlu^ 
economic finiclioiiH ptufornu^d by a labor for<!e, us oiuj aspect of eco- 
nomic or social analysis, 'rhey may be aU-inchisive as to occupational 
coverage in tlic sense that the entire iiopulaiion of a given anui or an 
entire country may be reviewed. An inventory may hi) made of the 
work or Bcrviiics customarily perforimal by all workiu’s on relief rolls 
or by all jolHsiickers registered in i)ul)lic employment oflices. Again, all 
economic enUnprises in a region or of a givini ly[i(i may be asked to 
rej^ort in broad eategorios the naUirc of the work ijerfornuul by llieir 
employees. Such occupational data are le.ss detailed in charucliM’ than 
tho.se derived for administrative purposes, but, ])ecauHo of tlunr wide 
coverage, they constitute llic basic seric.s with wliicli special-i)uri>oscj 
data have to be integrated. 

If emiduisis is pUuaal in this diseiissioii on what may seian to \h\ very 
clcnuuitary considerations it is beiuiu.se tlu^ .sci^mce of oecupulional 
statistics is still in lln^ ddinilion and classifnittioii stage of dt^vi^lnpnu'nt 
and th(\ plumommia lo \)i\ uK'asiired ar^^ coinph'X and roiisliuitly cliiuig- 
ing. No consideration is givcm in tins pupf'r, for exjunph‘, (o prohlrins 

* A pnpet pTfidciilul nl \Ijo lU'inil AiiimiU MrovliiR ul Uio Aiiirriniu A'lupc'itilidii, riurnun, 

DoQOTTibor 28, 1010. 
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of sampling or trend analysis on nn oimupalionnl basis. Nor m any at- 
tempt made licre to discuwi Urn iiiccliBiiicK of selicdnlf*. emmiemlion, 
pemonal interview, and oeoupalntnal ending. It is reengnizrd I hat llui 
cfTicicney of these Rcrion.'^ly nlTecls llic adcriuaoy of llio data seemed, 
but, for thin diBcusskm, other considerations seem to be more impor- 
tant. It is not poasildc in the coiiipnas of this pnpc'r to discuKs all occu- 
palionol Hlalinlies now being colleeled, Imt data from varioim sources 
will be cited to illustraU! the problems eonsidered. 

I'lnirOHKB HKUVKD IlY OCCUl’ATIONAt. STATISI ICH 

For many socml and economic studies, it i.s not luHMwary (o idmilify 
workers by occupational title. It is sulfieienL to know, for e.xumide, that 
they arc cmidoyed in certain induslries, that lliey ar<‘ wage or salary- 
workers, or tliat they are pudes.sioiial work<T.s, craftsmen, or unskilled 
laborers, to mention but n few broad oceiiiialhmal groiiits. It should he 
noted in this connection that, in the opinion of some i'xiuTls, (liese 
brond calegorie.s, if eln-ssified by the industry of (‘ni]il<tyiu(>iil, give, a 
better economic picluro of the work cnvironmoiit than a plan of oeim- 
pational title idimlifirnlioji. 

For many administralivo puriawes, hoW('ver, ideiililieation of s|)e- 
cific occupations i.s neccRsary, and it is desirable in other eotmcclUuis. 
To illustrate the problem of lillo d<‘fiiiilion imd idisilirii'aliou, I should 
like to cite a situnlHm which de.veloped from tin; recent (>xpericn(‘c of 
the defense program. In the award of diifeust' eonlraels, the availa- 
bility of a labor supply is one <tf the fuelorH wliieh him to be taken into 
account, and, in consideration of the award of ermt rants for weaving 
woolen cloth, Die cpicstion nro.s(t ns to wiml areas in tin* country liad 
uucmployod woolen weavers. The C'en.sus of Population had discon- 
tinued klonlifying weaving ns an neeu])alion in 1920 , so its data offmed 
no cluc.s. The Employment Service identified weiiveis hut Imil no 
further hiforiimlion nvailahlc in il« oecupalinnal iimmtmy .sy.steni. It 
was obvious that cotton nnd rayon weavers might not be able to wc'ave 
woolen goods, and a special check had to he imuh; to ideiitiry the woolen 
and worsted weaving centers to wldeli the. contracts might he awnrdcil. 
The, Employment Service was then asked to identify weavers l»y the 
typo of clolli on which tliey work. That reiiuc.st ilhisLrale.s a eharae- 
teristic typo of jirohlcin to Ire lusolved in the eolleelion of ocmiimtional 
statistios. 

As is well known, the oecuiiation of weaving has hecn for some yeais 
in the process of change from a craft, whieli, in the ease of work on 
some fabrics was liighly Rkillcd, to a machine-operating joh with a 
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great range in the amount of skill required for the work. In making 
coarse cotton fabrics, for example, weavers may tend as many as 60 
to 80 looms. Weavers on finer cotton goods and on silk, rayon, and 
woolen goods tend fewer looms, but, when these are automatic, the 
number per weaver is mucli greater than when they arc non-autonmtie. 
Some weavers operate simple box-looms and others complex Jacquard- 
looms, Woolen weavers making novelty fabrics of complex con.Htriiction 
may operate only one, or at the moat, two looms. Carpet and rug 
weavers on broad-looms are also relatively skilled and usually oi)orato 
only one loom with the assistance of hol])crs. Many textile plants pro- 
duce more than one type of fabric and use various combinations of 
fibres, In plants wliere cotton, rayon, wool, rayoii-and-wool and other 
fabrics are woven it is difficult to classify the plant under one type of 
fabric only. Furthermore, weavers in these plants arc moved from one 
material to another, so that it is difficult to designate tlicm by type of 
fabric. 

An arbitrator settling a wage di.spuLe in a particular Lcxiilc mill or a 
local employment office supplying weavers for particular job.s would 
have job descriptions at their disposal and thus be able to clas-slfy 
wcavcr.s according to the rcquiremcnls of the work. But I would vemturn 
to predict that no group of Lextilo-emi^loyer and labor rc^prosentalivos 
and occupational exporlH could bo found who would agre(^ on a simplt? 
break-down for the occui)alional title of ^bveaveu’s” for nalhui-wide wv, 
For Census of lk)piilation purposes, there may lx? soine dinpule as to Wh) 
desirabiULy of identifying 'bveavers^* in a g(!n<!ral cliiHsirKUiticm cov(a’ing 
all occupations. For the ICmidoyment Service reiKirting H3'sl(un, ili(^ use 
of the title "weavers” is adequate for HlaLisUcal inirposeH. It is only for 
special administrative imrpo.sfjs, such us Ihn illuHtration cilcxl that 
fiirtlua* details are needed. 

It is therefore recognized that to meet operating r(!(iuinun(‘ivlH and 
mimerous other special purposo.s not discvi.ssed hev(‘, oecui)aLioniil dula 
have to ho recorded in detailed categories with pnxiision in llu‘ use of 
titles. To achieve this a job description or sui)i)lcim(‘ntary work-history 
information is usually nec('ssary. Tlie.so additional dabi s(‘rv(^ to im- 
prove Lite quality of tlu^ slatistics whi<'li are repoi led hy op(‘niting agen- 
cies or in H|)ecial-i)ur])OHe sludi(‘.s, although tin* (*c)V(*rage of snt'h da! a 
is never c()inj)l(de. 

In the field of gem‘ral-]>ui'pos(^ as o])pos(‘d lo s|M'ciiil-jnirposf‘ dala, 
tlioro arc two wnies of iml.ional iiupoi ian(‘(‘ with hroiid itniid 

coverage wliicli should lx* JnXed. Tht^sv an? tin' d.’ila of iIh- t'rnsu .4 i^f 
Population and of the United SlaLf\s lOnqilnyinent »S('rvir<! of tlu* 



G1 


AuemcAN Btatioticai- Ahhociation* 


Bureau of Employment Security. They measure two aspects of tho 
labor supply, rcapccUvcly: (1) the economic function or naliirc of the 
Bci-vicea performed by workers in the econoinic .structure, of tho coun- 
try, and (2) the occupalioiiul and indimtriid labor markets to wliich 
workers aro altiichod. Both of tlic.se concepts are Kciicrully rc-coRniKed 
as important. One scries is collected at d(rccnnial inlcrvuls as part of a 
broad social anti economic tlcscriptioii of the (Knmlatiofi. Tlit* other is 
collected amuially as an inventory of Uio ocisipationul nml major jjcr- 
fional cliaracleri.siies of n'orkeis aclivtdy seeking work Ihrongh llie jnib- 
lic employinonl office system. ‘ 

In 1910 and siihsetpient deceiminl yearn, inforiiuilion on ticcu))alion, 
industry, and cla.ss of worker, that is to say, wlielluT eini)k)ytT, (sii- 
ployccj or working on own account, and modifiealkinH of these claases 
iia.s boon asked in the Oensus of Bojailalion. The imriiose of uskiiiR 
thc.so questions is directed toward securing a picture, first, of the per- 
son's function in the economic strucluro of the country, and, Heeond, of 
the nature of the services he performn. 

AH three items, oecupalion, industry, nml cIu.«h of workiir, are tnlum 
into con.sideration in cln.HHifying workers o(;cu])U(iomilly, Imt purely 
occupational amsltleinlioii.s may be given hccoiuI piaeo If a tiislorllon 
of the picture of the econoinie funelion wouhl otlienviM! re.snU. For 
cxnmjdc, a great many persons are clius.silied in the CVdsiih ns jiiopric- 
tors. In a strict sense, this term has a legal rather ihuu aa oceupaliimnl 
connolalicm. Bimilarly, many profe.ssionid ]ier.sons who are si-lf-em- 
ploycd or wl\o manage or own a busine.ss are iduwified oceuiialionally 
not iindor pro[o.s.sional workers but os inanager.H or proi)iie.lorH. As a 
result, there i.s some undcrstatcmont of the iniinher of itersons with 
professional training and experience in the Census resiill.s. Since a 
man's economic function may involve legal and administrative ns well 
os occupational relationslkip.H, the occupnlional data secured in llic 
Census of Population roflecL .something different tlinn intrcly occupa- 
tionnl coiisidevalions. Since the economic function of all inemljor.s of 
tho population mu.st be necounlcd for in the Census of Popnlalioii, llie 
coverage of occupation.s, industries, and economic function, s found in 
these data jkiesents the wid(;st range of any Sf*rir>H. 

The concept of tho occuiiational labor markets to wliieli workers aro 
or consider Ihcmstdvi's to be attacdiiid prevails in llie <la(a collected by 
tho public emiiloymont officc.s anillated with tho Bureau of Employ- 

1 rtnaonicrilAQroroiiarlcdby ocoupittlou nml ImluMry on n nioiitlily bitiiM, nml u moiiilily liiYpiiinry 
iq Inftoii fit raciAlrnittn in (lioBO'Oniroct ^dQfonucocQuptib'onii/ 
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meat Security. In an employment office, the major consiclcralion iu llio 
job history of the registrant, regardless of wlietlier he is self-employed 
or the owner of an enterprise, and, in most instances, rcjgardless of the. 
character of the industry in which he is or has I’occntly been ein])loyed. 
Any industry connotation in the einployinont office occupiilional (‘Ins- 
sification is limited to the industrial labor market with which the. occupa- 
tion is most frequently associated, 

The occupational labor market to which a worker is nsHigiUTl for 
placement purposes by tho Employment Service normally eorn'sjioiula 
to tho “usual” occupation as reported on schedule, s, Init may rtdiect 
subjective estimates on the part of botli the worker and the jdacement 
officer. A worker applies for the work w'liich he thinks ho. can do or 
which under certain circumstances he lliinks ho has a chance to secure. 
This judgment may or may not be accepted by the plncoincnt offici'r 
who may reclassify the worker in assigning his principal chisHificntion 
for placement purposes. That tho classificationa arc subject to change is 
evidenced in the fact that many job-scckcrs liad to be rc-inlcrvicwccl 
and roolassificd when the dcfciiso program was announeod and now 
typos of job openings became available. 

That workers also change their employment office clnsHificntion.s is 
illustrated in the recent cx])cricncc of union hosiery worktu's. A lio.siery 
union official was lamenting the fact that his unemployed incnilsus did 
not know how to register for jobs. In connoclion witli dohuise ro-traiu- 
ing projects, a number of unemployed liosiory knitters hud rcglslcrcd 
at their local employment onicc.s for llie first time. Hut to th(f ofliriiirs 
dismay lio found that they had rcgistiucd as knitLcr.s. In one city, he 
sent thorn all back to register as mnchiiKi-adjuHtor.s, an oeciiimlion in 
which some hosiery laiitlcrs had recently been sueci'ssful in securing 
work at one of the largest government arsenals. 

For most workens, however, tho occupation of primary clnssilicalion, 
as it is called in tho employment olTice, is tire same year afler y<'ar, and 
the employment office .statistics, in general, moaHure the occupiilional 
labor market to which workers are “u.suiilly” atliiclicd. Tlu>ir coverage 
of all unemployed workons is not complete, since in some indu.slrics 
unions or mnnufaeturers’ n-ssociutions may net as the ch'iiiing-Iioiisc 
for tho exchange of labor, The di.slril)U(ion of active job-sooker.s or of 
person, s ]ilaced tlirougli tlie iiiedinin of public cinpluynienl ollices, by 
occupation, is, therefore, affeclcd by the plarenicnl fiicililicH iiviiilulili- 
and the Kur,co.s.H of o]K!ralions, as well as by Ihe ih-gree lo whieli jtjh 
openings in certain industric.s are filled oul.side of the sy.sleiii. 
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TJIE EFFECT OP THE fiOUHCfci OF INFOllit ATION UHEO 
ON THE AUEQUAOV OP TUB DATA 

The I'oliahiliLy or owunalionu! dal a will vary willi (lie wmrcc' iif in- 
formation usod. Wlmii workers or inomlM'rH of I heir fainilieN report 
occupational infovinnlion, it ia rt;e(i(!,nized Ihut (here it? ii (etuleuey to- 
ward the upniadiiiR of ocnnjmlional eaU-Koriea. 'I’liiH iniiy he ilhisiraled 
by the reportiaR of a aLeini'Rrnpher uh a seerelary, u himkkeeprT uk im 
accounUvnt, or a nmehhie operalor us a niaehiiiist. On Ihe oilier hand, 
when oin]iloy(Ts r<‘porl (he oceiipalion of wiirkers in (erins of job as- 
aiRinnciUs, llie effect may he a ilown-RraditiR of many workers in h’rnis 
of their ouHtoinary oeevipalions, as when a I'arpenler is reported as a 
fitter or a machinist as a lathe ojH'ralor. 'l‘his difforeiice is refh'cled in a 
teat eom))nrison of llie oceupalions of some ‘1,/)(I0 persons einnneraled 
in the, Philadeiphin Unemiiloymenl Sample in HWS, as reporlod by 
employers anti by workers or members of their families. A fifth of tho 
total wovdd have been nllocaled to differeiil soeio-eeoiioinie. l■las,s■(^^ of 
Dr. Plclwards' elas.sifipalioii, and diITereiU'e.s for a iiiiieh liiRla-r proiior- 
lion of the total were found in the sp(!eiri('. oeifupntioiial emles lliat 
would have been assigned on (lie basis of the two sel.s of ndnrns.’ 

If data arc .Hecnred by limmcbold enumeration, llie (piesiioii.s are fre- 
quently answered by the hou.sewifc' for all liousehohl membiMs. A 
houKOwife is n.s likely ns anyone oilier than the worker eoiieiTuetl, to 
know wliat her huKliand and other relalivt's do, but llie iiiforjiialimi 
given may be too indefinite, for use in a detailed elassificalioii .selienie. 
The terminolopy may be very preeise or vague, ranging from a “veler- 
inary dietitian” to “employee, factory.” It is, liowever, usually ciist in 
the form of tlic concept of tlio cusLoiiiary or pre.sent or hast oeeiiiiation, 
rnther than a ])artieular job as.sigiimeiit in a plant. 

If oreupalioual data are secured from employeis, on the olliin' liaiiil, 
the criterion of measurement is mo.st freipienlly tlio job as-signinent. 
Allliougli tho terminology for de.Meribing this may ho d<>linile, it is 
sometimoR incaningh‘.sH in a gciK'ral-purpose occuiialion elassifiealion 
scheme. Such ternia as “Hciundman,” “trouble alioohT," "re]»airnian,” 
“inecliauie,” and "organization manager,” for example, may liavi' 
meaning in relation to tlie opcn'alions of a iiartieular cnlerpriHe hiil 
they have no meaning out.sido of that eiilerpriwi. Furlhernion^, wlnit 
is recognized as the sanio work may lie returned by diHfcieiit employer, s 
in various wayR. Numerous exainjileH of tlii.s might ho eiled, Imt oiio 
will suffice. A check made of tho dulit'S piirfoniied and job (ille.s u.sed 

^ 1 Wood, Kntliorlno D., "Tlio SioliiKlcnl AdQriuaoy iil Eni|)liiyi'rH* Ocfiipiilliirial IlcrordH, " 

•StciirUv/lii/felin, Vol, 2, No. B, May I03D, pp. 21-21, 
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by Philadelphia bottling plants, dairies, ice cream faeLoric?^, laundries, 
and bakeries for the occupation of "drive r-salcHitmir or "del ivory nmir 
brought to light the fact that 11 titles were used to refer to tliis 
Some of the titles emphasized the rneanH of traiiNportntion used, 
whether the deliveries were to wholesale or relail niul nlhers 

described the Avork as a departmental funelion. It is perluipH siginficiuil 
that, if unionized, the workers all belonged to one ujuojj, imiiiely flie 
International Brotherhood of Teamsters, (:;imufT<‘uvs, Slableiueii, and 
Helpers of America, affiliated Avitli th(i Ainerioa3i Federal ion of Luhur, 
Occupational data arc probably most reliably and pre(;isely leiiorled 
when obtained from the Avorker concerned as tli(j r(‘sult of a peh^mml 
intervieAV, especially if the iniervioAver is traiiu^d. Tliis is I'ertaiuly true 
with respect to data about ocsnupational labor inark(!UH. It is, of eoin‘j^fS 
quite po.ssilde for a worker to fabricate a coj)iideLe wavk i7‘r‘<jrd, l)ul if 
the reports arc subject to any furtlier chock as in tin? operation of \v<irk 
relief agencies or public employment offieeH, thin hajqsn^s ndalively iji- 
frequently, Hven if not subject to cheeJe in an o])(‘rating agency, the 
securing of a Avork-liistory record Hin-ves as a fairly reliable slaliflical 
checlc in occupational elassifieation, 

Detailed occupational data have seldom be(m comjiilcd fniiii a yiM- 
registration type of census or survey, so Hint Wf‘ know railuT lilllt* 
about the relial)ility of sueli data. To iny knowledge, no cliiwk ha^j evi'r 
l)eon made of household, <'midoy(‘r, Hcif-registraiioii, ami eihiilnyiui’rii 
office returns on otampation and iiidustry for (lio sanm gmup nf irnli" 
viduals. Such a comi)arative (dieek us I Ids would Ih' litdpful in obisdiiing 
more knowledge Avith resp(‘c.t to the r<‘as(jUH for dilTer(*nres in roluins 
from these important scmrces of infm-inalum ami w(mhl luul^uially 
assist ill the analysis of oiampalional <lula. 

EFFECT OF THE CDAHSIFICATION’ H(UIKMi: rsKli 
ON THE ADEQUACY OF TJIE DATA 

Equally important with other eonsideralions wliieli jifTerl tin- ndi - 
qiiacy of occupational slalisties is th<‘ cla^sirn-ulnm Mhenu^ adtipl«-«l 
for presentation of the data. 'Dds (‘lioic’c is e<imlitiom*(l by the fh gn e of 
detail and accuracy of (he inrnrinalion avuilabir for ciulirig puipo, 
and by the puriM)S(\s lo \u\ servt’d in Ihi' study. It slsmld Im- uhImI lO 
once that no amount of elaboralioii in il (‘kosiliriLiiiju .‘rlH ioi* c’ln 
up for defi(;iencieH in Uie original iimlmial mllrrOd, 

Cl assi Ileal ion Hclauni's widcli alb'iii))t< In (liiU inguiMh lutui ru 

< 'J'liPHO worn; ilflivoryniiui, rmili* tUwi r'n hi liM-r, |, ,nrj.r - ,|f 4 . , , 

wliolcjalo mUcMrMinii rotiiil r^Jiinarnr, irurk ilnvi-r, ir injiiny. e.ili uu-iu 
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related oeeupnliom fire preclieale^l rut a grr^aPT clejptri'f* of pn^eibion ia 
the Rourco cUUn llinu rtro in wliirli gmiipK of n oreupalionn 
arc conHoliduted in claKHifiertlkin. U imKHiMe for Mie Kniploynuait 
Service rcpojrUiig f^yRtein, for exnni]ilr» lo diHlrnRnadt iiiurlnne 

operators ui the mt‘lnl-’>vorkinK rieeupnlioiiK ^vhM nkillrd and 
who are only HciniKkilled. In fael, llirir nri^iinil rlnta allow for many 
more dislnielionH than are neensHiiry nr ff»r purpo.^i^^. 

Similarly, Iho llureau ()f I*ahnr .Sfati^Hrs in irmkiriga ^Umly of wage^^i in 
aninduHLiy emi de/liio (hr hiduslry juri?^f|ieliiirt niiil joh liesrrip- 

Uon« /iH a basis for clas.sifying oriiiiialiniis in roi^Milorabh* drdnil. 

When oeenimlional r^durns are prcTin* itr genuinely imlr[inite, 
ami no Hupideinenlnry (lain an* nvailubh*, firn^ cli^liiirliniih c*niiiioi he 
made. I^orsuch data, a elassiriealinn ean ichmlify (nily Ibe inure slnnd- 
ard types of oceupalioiis, tho (r^rininolngy for whieh efniuimiily 
known and imed, and alloeale oilier workers lo hrinid groups liaving 
occupational or iiidnslria! signifienrire, ’Hie inlriHlindinn of many re- 
finemcniH of dcduil in aM-li(‘rn(‘ for sneli ilulu is, in fii^ l, inish ioliiig, h(*- 
cniiso few workem am returned in llie exact lerniiniolfigy of Hu* Idle 
provided and Iho rest have to be alloealed to broader grrmps. The 
roflulting distribution of workers doi*s not rorn^^^iauiil ^vi(li (Toiioinic 
realities. 

The princi]>l(j uml for romhinhig oeenjialloiH into groups whieh are 
liomogencouft in eliarocder is also iinpnrlnnh 'rio’n- a widi^ differeiin* 
of opinion on this point with rt'sperl to lh(' feasibility nf u^^ing gradt* of 
skill as a major grouping principh* in oerupiilioinil htatislies of broad 
covorago. Tlio skill requimnienls of industry are eoiisfuntly elmiiging 
and the <‘11(^1^ of tiaihiiologu'id ehnnge npjM*ar lo Is^ moo* gejirrally iii 
the directum of lo^veving rather than of raising Uiese reipumnieniSi al- 
though tlierc am some (*xeci)linns lo lids. It is el(‘ar llial bolh (*mploy(*rs 
and labor unions liavc^ v(\si(‘d inle‘n»Kfs at slaki^ in any oeeupali^nml 
classiBcaUou scheme based on Ihe grade of skill ^Yhieh is widely nsid. 
The cleavage in oinnion among teclinieiuns as lo the feasildlity n( \isiiig 
grade of skill as a grouping factor may be likemal to lla* (d(‘avag(* of 
opinion in the labor movemcul as to ^Yhetbe^ labor \iinons slumld be 
organized on a (mvft or on an induslritd liasis. In fuel, i( ^Psiis from Hie 
flame coiiHideralionH tlial iironipted the union split, and, liki* Ui<' labor 
movement, the teohuudivnH have U> say that Hu>se dula whieh pevmii 
of division according to grade of skill may be elas^ilied I bat way, but 
for otlici data Home other grouping fmdur should he used. 

CONCMIHIONH 

Hialorically, tbo w^ay a worker described bimaelf os a ^Yorkor and the 
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way in which nn employer described the worker^s job wore usually 
idonticaL But the division of labor which accompanied tlie ramifica- 
tions of industrial change resulted in manifold aspects of occupational 
descrip bion. For a limited number of professions and crafts, the duties 
to be performed and the terminology for describing Ihom are tlic same, 
whether reported by the employer or by the worker. ]^ut for an in- 
creasing number of jobs and of workers, there is a wide discrepancy 
between tl\G duties and the terminology for describing them in a given 
job assignment in an economic enterprise and the coiTesi)onding 
''occupations^ in which a worker has had training or experience. 

In addition to this difference in point of view between workers and 
employers with respect to what the job consists of, is the fact that work 
is performed in many different ways in different establishments and in 
different parts of the country. Within a given industry, the specializa- 
tion of operations may vary considerably and is subject to constant 
change. Furthermore, in addition to these difference, s in fact, there are 
differences in opinion as to the appropriate job title to be used for what 
is recognized as the same work. Tins arises from variations in the or- 
ganization of individual business ontcrprisG.s which affect work op- 
erations and from the importance of customary usage with respect to 
job titles in a community. Any evaluation of occupational statistics 
must tlicrofore take into account not only legitimate diffcrence.s in 
points of view with I'cgard to the criterion of measurement and the kind 
of classification to be ustid, but, in addition, must recognize tliat the 
reliability of all data is affccicd by ilio a)).soncc of a Htnndaidizod ter- 
minology for describing occupational phenomena. 

The technicians arc in agreement in tlicir opinion that the time has 
arrived for declaring a truce on independent experimentation with new 
occupational classification schemes. They lioliovc that careful research 
has gone into the development of tlic Employment Service and Census 
Bureau classifications and indexes. As a result of the work of the Joint 
Committee on Occupational Classification of the American Statistical 
Association and the Division of Statistical Standards of the Bureau of 
the Budget, these two schemes have been made convertible to each 
otlier at a level of detail represented in the Convertibility List of Occu- 
patioiia,'* Both the Employment »Service and tlic Bureau of tlie CeiiHUH 
have jnade sacrifices in th(j comparability of jiresimt witli carli(;r data 
in order U> secure greater comparability IxHween the two sysltnus aiul 


* For rtdolnllcd (loRorlplioii of thiflljHl and il*i\iRC.s, wcoFidnior, •’Tho CJoiivnrlilHlity Liwlof Ocfnijm.. 
Ilona and Uic ProbloniA of novelopinR II, " lliin Jouhnai., Dnccinbor pp, niid Wlielpton 

nnd Iloltnndor, "A Standixrd Oaaiipnlloiml and Indiwtrlnl ClnfiRifioalioii of Workorfl,” .Wi’nf I'nrcfi, 
May 1010, Vol. 18, No. 1, pp. 488-101. 
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the data, arc to bo \iscd. Tigurea on the average number employed, lor 
example, wlule adequate for general observation of cliniigos in employ- 
ment, furnisli an entirely inadequate basis for racnfluromoiit of changes 
in productivity or industrial accident rates. 

Two developments have occurred in recent years which liavc made 
significant additions to existing compilations of cmiiloymont data, 
Since 1934, three states have joined tlic group at present comprisiiig 
fifteen stales, cooperating with the United States Hurcau of Labor Sta- 
tistics in gatlioring data. Minno.sotft, which had been collcetiiiR alatia- 
tics, hag now became a cooperating state, and Indiana and North 
Carolina have undertaken this responsibility for the first time.* Tlio 
other development has been the pvogvesa in compiling social Bccurily 
statistics. The latter have furnished a valuable check on .‘iomo existing 
compilations of disappointing scope.* Naturally the unemployment 
compcnBalion data have to he adjusted for tlio cireinuR Lance lliat em- 
ployees in small esLnblishmcnbs (with less than 8, 6, 4, etc., onii)loyee.s) 
are not covered, Unfortunately, too, certain groups in respect of 
which very unsatisfactory indications arc available, are not under t)io 
Social Security Act. Such is tho case as regards tlio .sclf-omidoyed, 
casual workers, farm hands, domestics and cniployoas in water trans- 
portation. 

In alternate years, the Census of Mnn\ifacliirc.s olfcrs a nearly eoin- 
ploto picture of factory employment. Concerna producing leas than 
56,000 in value arc ignored, and tho inlcrcciifial counts are Ic.ss com- 
plete bocauso a Bmallov field staff is employed and gveatev relianee is 
placed on mailing lists. Tho current series of tho Biiicau of Labor Sta- 
tistics arc periodically adjusted to this biennial census. They are based 
on a very largo sample, but about 10 per cent of factory wage workers 
are not engaged in tho ninety industries covered. Only wngc-carners 
are included, althougli a separate count of clerical cmployc(!.s is made 
semi-annually. 

Since December 1933, increoscs have occurred in tho samples under- 
lying sixty-four of tho ninety manufacturing series of the Bureau of 
Labor Statistics. Decreases have affected twenty-one series, wliile five 

* Tho HlQioflj In nddlUon to llioso montloiiod, aro ArkonflM, Cnlifornln, Illlnoffl, IfnnpitH, Mnrylandj 
MnaaQohuacUdt MlcUlgaav Now JoreoYi Now York, 1?finnitylvitnlK, Toxtui WlMjouRin, 

* ■'Ttvo IniportfinLnowBOurcoa of iiirormnl-ion havo raccnlly bcooiiio fivnilnblo In crmucolioii with 
Iho aelminjstrtiMon. of DOolfil aoourliy loglislnLioii! oniploycrB* fiunrlorly roporlB In coniicolioJi tuLli Old 
Ago and BMtvivora Itihutwioo, and Dnip\oyDTfl' monlbly YcpoTla In coiiiiGoLion with unoinplrtynionL com- 
ponfiaLion, Tliono rcporla Imvo Ijcdji used oxton«ivoly dd n oliook on oflUmnlca dorived from otlior nonroca, 
nud Jn aomo IncbiatrlM Iboy Imvo provided tlio iiiohL relinblo Informnllou avnllnblo.'’ l/nifcd Hlfilea 
BpTomt oi LoborBlnLlfilioa, ioci cit. 
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have remained unchanged. Increases have not invariably taken place, 
nor in largest volume, where most needed. Aa appears from Table I, 
the samples for the lumber group averaged only 41 per cent. The 


TABLE I 

COVERAGE OE EMPLOYMENT INDEXES OE THE UNITED 
STATES BUREAU OP LABOR STATISTICS 



For 

the year 1939 

Oct. 1940 


(I) 

(ID 

(HI) 

Relative 

(IV) 


Em- 

Man- 

Complete- 
ness of 
Man-hour 

Em- 


ployees 

hours 

ployees 




Sample* 



(per cent) 

(per cent) 

(per cent) 

(per cent) 

M anufacturing 

68 

63 

90 

63 

Iron and steel 

73 

70 

90 

78 

Machinery 

06 

63 

97 

71 

Transportation equipment 

86 

84 

08 

86 

Non-ferrous metals 

65 

53 

90 

69 

Lumber 

34 

32 

04 

41 

Sfcone-clay-glaaa 

48 

44 

92 

63 

Textiles 

63 

56 

89 

68 

Fabrics 

76 

72 

96 

81 

Apparel 

Leather 

47 

60 

36 

43 

74 

77 

64 

62 

Food 

Tobacco 

43 

39 

01 

60 

76 

71 

95 

80 

Paper and printing 

48 

43 

90 

60 

Chemicals 

60 

66 

06 

63 

Rubber 

87 

83 

95 

94 

Anthracite miniug 

81 

71 

83 

84 

Bituminous mining 
Metalliferous mining 

67 

42 

74 

60 

74 

73 

09 

86 

Quarrying, etc. 

82 

77 

04 

84 

Telegraph and telephone 

74 

72 

97 

74 

Electric light and power 

08 

82 

84 

08 

Street railways and buses 

76 

01 

81 

68 

Wholesale trade 

22 

16 

68 

23 

Retail trade 

28 

17 

61 

29 

Hotels (year-round) 

63 

27 

61 

65 

Laundries 

32 

24 

76 

36 

Gleaning and dyeing 

26 

20 

77 

30 


Source: Basic data furnished by U, S. Bureau of Labor Statistics. 


Foiincl Iby dividing oubries in. coliimn 11 by g^rresponding oniriga in oolunm I nnd multipiyi-Dfi; 
by 100. 


samples for millinery, butter and cottonseed also remained very thin. 
Four of the samples amounting to less than 60 per cent of the estimated 
total suffered declines: sawmills, marble manufacturing, baking, and 
printing of newspapers and periodicals. Considerable increases were 
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to census data, present monthly fluctuations in employment in coal 
mines, metal mines, and quarries and non-mctallic mines. An index 
of employment in crude-petroleum production excludes well-drilling 
and rig-building. Except for bituminous coal, the Bureau’s mining 
samples include over 80 per cent of the employees, and offer hours data 
for seven-eighths or more of the samples (Table I). In bituminous min- 
ing, only 60 per cent of the employees aro included, and hours data 
cover only thrcc-fourtlis of the sample. The data arc also not as repre- 
sentative as could be desired, either as to size or location. The indica- 
tions of the Bureau’s raining series arc rcn-sonably accurate, and will 
improve if more frequent ccnsnl counts can be arranged, 

Information regarding employment in the construction industry is 
incomplete and unsatisfactory. The first Census of Construction col- 
lected data from 144,000 firms the value of who.se business was less than 
half the total value of construction in the United States in 1929, With 
due allowancQ for the decline in employment, the firms consulted ap- 
pear to have employed less than halt the miraber of workers listed by 
the Census of 1930 as employed in the building industry. The industry 
was ogain canvassed as part of the Census of Business in 1933 and 1036, 
but the coverage improved only slightly, Flucluntions in employment 
on construction projocla financed in whole or in part from Federal 
funds aro very accurately measured. Data on jion-Fcdcral construction 
are extremely unreliable. The present sample of the Bureau of Labor 
Statistics is small, representing about 10 per cent of the worlcors en- 
gaged in private building construction. The appearance and completion 
of particular jobs oncl tlio formation and dissolution of small firms are 
the principal factors the effects of which incomplete monthly reportings 
cannot be expected to measure. The Bureau’s current estimates of 
total nonagriciiltural employment continue to include extrapolations 
based on their reporting.'?, until imcmploymcnl corapcnsalion data bc- 
como available. In 1939, the estimates missed the peak in building ac- 
tivity by 100,000, an error of nearly 10 per cent. 

The Census of Occupation.^ and the quinquennial Censuses of Agri- 
culture give approximate indications of total farm employment. For 
the intervening periods, employment may bo c.stimated by referring to 
the series on family workers and hired laborers per one luuuli'cd farms, 
based on the monthly statements of crop reporters. Tlio Departinniib 
of Agriculture warns that their samplii?g of farms is hardly rciji’csoiiLa- 
tive, being overbalanced in favor of largo uniUs. Some difficulty i.s also 
experienced in separating hired from unpaid workers. The tendency for 
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shifts to occur as between these groups in response to economic changes 
enhances this difficulty. The figures on unpaid workers arc probably 
ovcrlarge, including some family members not engaged in agricultural 
work. 

Farm employment must be measured with due regard to part-time 
farming if overlapping is to be avoided. In 1934, approximately one- 
twelfth of the man-hours of agricultural employees were in olf-farm 
employment. Some of the half-million workers who toiled at nonagri- 
Gultural pursuits for over one hundred fifty days may have been 
Counted both as farmers or hands, and as industrial woricers. 

There is virtually no information on changes in employment in for- 
estry and fishing. The procedure of the National Industrial Conference 
Board in making its monthly estimates is indicative. The 1930 figures 
(Census of Occupations) are adjusted by reference to the Bureau of 
Labor Statistics index of employment in saw-mills, as regards forestry; 
and by reference to changes in agricultural employment, as regards 
fishing. Fortunately the number involved is small, seldom rising above 
260,000. 

The Bureau of Labor Statistics indexes of employment in wholesale 
and retail trade are periodically adjusted to the totals reported in the 
Census of Business.^ In her illuminating article in this Jotjunal Mias 
Joy reported coverages of 22 per cent for wholesale trade and 28 per 
cent for retail trade, and pointed out that the retail sample was unrep- 
resentative both as to size and location.® The samples have been ex- 
panded slightly, but efforts to correct the weaknesses detected by Miss 
Joy have failed. In 1939, the retail sample included 67 per cent of 
employees of general merchandising establishments, but only 20 per 
cent of employees of other retail eatabliahincnts. The data arc quite 
indicative as to department stores and chains, and quite misleading as 
to small stores and restaurants. Will simple expansion of coverage im- 
prove matters? The co.st of securing broader coverage of small cstab- 
liahments is considerable and the rewards uncertain. No way Ims been 
found to measure the effect produced by the short life of a con- 
siderable proportion of small stores and restaurants. Accordingly in- 
dexes may continue to understato increases and overstate decreases iu 
employment, even with a much broader sample. There is reason to 
think that the Censuacs of Business have been misleading in this re- 
gard. 

* Tho Toiail Irado iritlox ia atljufiLcd La Lho WCiri tho wliolcpalo Lrado i«dox Lo lUa inas ConfiMfl. 

The 1ft tor cDnsua niftdo no bronkdown ha botuTufi full-limo nnil imrt-Uino wnrkorn in wboloHftIo Lrfttlo. 

® JoYi Aryno^aj Recent Preoreds I'ri Lhia JotinNAi., Occornljor Jik'U, pp- ilbC-CO. 
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Annual csti males ol employment in finance aro reasonably indica- 
tive. The Bureau of Labor Stalinlic.^ Rallicr.s men Lilly data on insurance 
and brokerage eatablislimonLs, but avoid.s formalizing lliom as index 
niiinbcia. iNo monthly data on banks are collected, but Ibis is a minor 
matter since bank employment is very steady. The Conference Board 
projects monthly fluctuntioiiH as regards finance using a thrcc-inonth 
moving average of employment in trade, osHUming a eorrcHpondlng 
movement but with lower sensitivlLy. 

Tho situation with respect to domestic and iKirsonal sevvico is les-s 
saltsfactory. Monthly reports to tho Bureau of Labor Statistics from 
hotels, laundries and cleaning and dyeing e.slablisliineuls can be related 
to corresponding data in tlio Ccn8usc.s of lousiness. The indications for 
year-round hotels are rather good, hut the samples for Inuiulrios and 
dyeing and cleaning o-stablislimcnts seem unrepre.Hcnlative ns well as 
small. The difficulty encountered in connection with small .stores is also 
found in hand laui\drie.s and small cleaning catablishmcnts. When they 
become available, imemploymcnt componHalioii data olTor much in- 
formation on business, repair, and personal service firms. As for the 
residue, including mo,st domestic pumiiits, little information is avail- 
able except tho annual cstimatn.s made by tho Income Section of the 
Department of Commerce. 

One of the weakest points in our moafliirc.s of oinployincnt i.s in esti- 
mating the number of self-employed. Tho industrial eonsuscH make 
available a tabulation of proprictora in the iiKluslrios conecriiod. 
Special studies and analyses of various profo-ssionnl bodicH occasionally 
proaeiit data indicating tho number of Homo cloas of professional pcr.son. 
Other proprietors and independent workers can bo idimLified as such 
only at the time of the decennial Census of Occupation.s, and then with 
some difficulty. Whclhcv or not there are significant monthly fluctua- 
tions in the volume of omploymonb of tho Bclf-omploycd, no way has 
been found of measuring them. The monthly ostimates of tlic Bureau 
of Labor Statistics will bo found to assume a constant number of self- 
employed persons. 

Measures of employment in the United Stales have hcon consltlcr- 
ably improved in recent years. Greater accuracy continues to obtain 
as regard.3 industry than agriciilturo, and as regards eitlier tluin tho 
services. Man-liours indications are Blender except in manidac Luring, 
rail transportation, mining and the utilities. This limits tho adequacy 
of employment data for computing caimings, produeUviky and ac- 
cident rales. 
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The gaps, some of which have been indicated, show that existing 
data permit only an approximate estimate of total employment. In 
Table II the various portions of a total employinont estimate for June 


TABLE II 

APPROXIMATE RELIABILITY OF EMPLOYMENT 
ESTIMATES. JUNE. 1940 


Qood 

Error 3 per cent or lees 


Industry Millions 

Manufacturing (employees). . 9.3 

Mining (employees) 0.8 

Steam railroad (employees) . . , 1.2 

Utilitiea (employees) 0.0 

Federal Government* 1.6 

Total 13.5 

Fair 

Error 4-6 per cent 
Trade, wholesale and largo re- 
tail (employees) 2,6 

Agriciilturo, independent 0.2 

Street railway (employees) ... 0.3 

Finance (employees) 1.0 

Total 10.0 


Poor 

Error 7 per cent or more 


Industry Millions 

Self-employed, casuals and do- 

mesttes 0,1 

Agriculture, worker's f 6-0 

Forestry, fishing (employees) . 0.2 

Transportation other than rail 

(employees) 0,8 

Service workers 2.8 

Trade, small retail (employeoa) 3 , 6 

Construction workers 1.2 

Public employees, other than 
federal 2,4 

Total 22.0 

Total 

Good 13.5 

Fair 10,0 

Poor 22,0 

Grand Total 46.6 


Sources of estimates: United States Bureau of Labor Statistics and National 
Industrial Conference Board. 

’I* Inoluding fccloTnlly nnancod oonatruotlon. 
t Inoludiiig unpaid family workora. 


1940 are assembled under three hoada, depending on their relative 
reliability. For many items, it was possible to secure statisLical demon- 
stration, by comparing the indications of samples with those of an in- 
dustrial census or adjusted unemployment compensation data. In 
some cases, the considered judgment of thoae engaged in framing 
estimates was sought. In a few cases, items known to have little or no 
foundation were automatically placed in the ^^poor” category, The 
estimates for thirteen and a half million of the employed are listed ns 
having a margin of error of 3 per cent or less. Estimates covering tem 
million of the employed hnvo a margin of error of from 4 to 6 per cent, 
and for twenty-two million, of over 7 i)er cent. All in all, wc should be 
fortunate if tho total of foiTy-five and a half million erred by less than 
0 per cent, or over two and a half million, It is not as if Uui errors w(‘re. 
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in gcucml, likely to prove offsetting, for the tendency to underestimate 
is overwhelming. 

Present employment c9timatc.s nre closer than even a few years ago. 
We should certainly continue to make them and to refine our tech- 
niques for doing so. We need more complete and indicative tabulations. 
Thoao interested should press for more frequent ccnsal counts in a 
larger number of indue trie.s, more extended olTorls to broaden the base 
of avaUoblc aamplinga, and, most important of nil, iiilcnsivo study of 
the special measurement problems of specific indiistrieB. In efforts 
along all these Hiiea the American Statistical Association has already 
made important contributions. 



ADEQUACY OF DATA IN THE FIELD OF PUBLIC AID* 

By Hbrmaisi M. SoMBns 
National iSeaourcca Planning Board 

G eneral periodic censuses are not taken in the field of public aid 
■ nor are there in existence agencies whose sole function is the ex- 
pansion of knowledge in this area. In the field of public aid, statistical 
and research data are derived almost exclusively as by-products of the 
administrative process. The type of administrative structure is there- 
fore the principal determinant of the kinds of basic data which will be 
available in this broad field. 

When, before 1936, public aid was largely within the jurisdiction of a 
single Federal agency (the Federal Emergency Relief Administration), 
which could enforce a uniform national reporting system, our statistical 
data were more complete and clear despite the omission of some small 
programs. Since the proliferation of public aid programs and adminis- 
trative agencies on federal, state, and local levels, we have also had a 
proliferation of data, But statistical collections and the research are 
done by individual units within the several administrative agencies. 
As a result the data appear to have lost some of their completeness, 
uniformity, and clarity, reflecting the vast complexity at present pre- 
vailing in the provision of and administrative structure for public aid. 

Wo now have statistical series for a large number of individual pro- 
grams emanating from different agencies and special inquiries confined 
to single programs, but they are frequently impossible to add up, or to 
compare, or to interpret. Terms differ, units of measurement vary, 
dissimilar time units are employed. And since the Federal Government 
abandoned its participation in general relief, virtually no national data 
have been available for that program. 

Each agency collecting data has as a primary responsibility the admin- 
istration of its particular program or programs, and data to be col- 
lected, research undertaken, and definitions employed are determined 
primarily by agency needs. There is no agency charged with the re- 
sponsibility of looking at the problem as a whole, of putting the pieces 
together. 

I point this out not only to clarify the source of several of the difficul- 
ties to be enumerated later, but to mako it immediately clear that it 
would be inacciirato to construe what I have to say about inade- 
quacies as a critioism of the statistical units within the several agencies. 

* A. pnpor proaontod ftfc tho 102nd Annunl Mooting of tho Amorionn StatialiacLl Aaaooifttioni Clii- 
oago, DGoomber 28, 1040 . 
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Some of ihesG units have been makiiig continued and independent cf- 
fovts, against great odds, to unify sevios and to enhance comparability. 
In fact, the progress winch has been made is a credit to the broader 
interests and vision of certain siatisticians, parLieiilarly in tho Social 
Security Board and the Work rrojccla Administration, who iiave ap- 
preciated the necessity of going beyond a narrow concept of adminis- 
trative research and have tried to overcome the prone lit admin is trn Live 
handicaps towards the development of adcciuate Htatistu's. But their 
power has been limited. 

I will not attempt to list tlie data available and tho data not avail- 
able in the field of public aid, nor will I attempt to cite all the l(ichnical 
difficulties and limitations of avnilablo data. The field of public aid is 
now vast and complex; the forma of aid and the types of administration 
arc multifold; general relief in cash and in kind, work relief, aid to de- 
pendent children, old-age aRsistaiicc, youth work programs, progiams 
for youth in school, aid to fanners, surplus commodilies, and social 
insurance, Some programs arc administered directly by tlic Federal 
Government; some entirely by local authorities; some by graiits-in-aid 
involving simultaneously all three levels of government; some by a 
combination of Federal and stale governments; someby acombiTiation 
of the state and local governments. Nor is each program ndministeved 
tho same way for all Hcctions of tho population. Tlio geuoi’al relief pro- 
gram is administered in a staggering variety of pattorns throughout the 
country, Even on a single level of governmonb we have examples of 
entirely separate agencies participating in the same form of aid, Two 
distinct agencies on the Federal level, for exampln, are concerned with 
the administration of unemployment compensation, 

To lend better pcrspocLivc to tlic entire problem, let us assume that 
wo here have been assigned to a large etudy of the relief problem of this 
Nation, and that we have been given responsil^ility for the RtatisUcal 
section of this study. It is not our task to undertake any original re- 
search but to gather together and interpret the significant available 
data in this field. We will not attempt a very exhaustive study but we 
will devote our attention to certain broad obvious qiications which stand 
out as primary considcrationa which ^vc must lake into account before 
our study can proceed very far. In the course of attempting to find the 
answer, s to thcac questions wo will soon have some indication of tlin 
adequacy of present data. 

If we wore able to eit down in conference, nt least five broad questioiiH 
would euggest thomsclves for initial exploration. We would soon agree 
that the answers to them reprc.sont basic cssontiala for our knowledge. 
These questions are : 
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1, How many people arc being aided through public provision? 

2. Where are these people located? 

3, What are the significant social and economic characteristics of 
these people? 

4. How much aid are these people receiving and how adequate is 
this aid? 

6. Do these enumeraled people represent the entire needy popula- 
tion or is there an area of unmet need? 

I think you will agree that I have not selected obscure or narrow 
questions for which tho need of nn answer should first be debated and 
defended, Let us Ihcix proceed to find the answers to our questions. To 
simplify our problem we will concern ourselves only with nou-institu- 
Uojial forms of aid. 

First, ^T-Iow many people are being aided through public provision?" 
Our first diffieiilty, and a peeuliavly complex one under the circum- 
stances, is to define luiblic aid and detenniuo what programa we are 
to include. Sinee luy views on this quesliou were expressed in a previ- 
ous paper, I will refrain from eutcriug upon this lengthy question horo.^ 
For convenience, let us here accept tlvc programs included in tho 
monthly series currently publislied by tho Social Security Board and 
the AVork Projects Adininistralioii,^ 

We find first that tho several series roprosenting tho different pro- 
grams are difficult It) compare. In some eases tho unit of count is Die 
entire housclioUl or family (us in general relief), in fioino case.s it is a 
single p(5nson rocipicrit (as in Civilian Conservation Corps and National 
YouDi Administration), and in some eases portions of faniilies (as in 
Aid to Dependent Cliildren). AA^o, therefore, would lie hard put to it if 
we attempted U> c!Oini>are the number of households benefiting from dif- 
ferent programs. For (jxamijlo, wo would have no way of knowing from 
the published stjries to wliat extent several lioys froin one household 
were enrolled in Civilian Cons(n*vatioji Corps eami)s siinultaneously. 
We would have similar diffieulLy with Old-Age AsHistiineo and Nutioiuil 


^ Sco, 5'cco;jd Ifatiiwil Cou/rrrtirf ttf Stn(r Dirrrlarn of lletJcaTch nrir/ Sl(iliA(ira in Public Anaiatanca 
ylOtfrtcicB, OrJfjbcr J Srniir'ity llDSinV OiviHioii oT I’liWlo AwiHlnrieo llcspnrrfi, WnHliingluii, 
D. C-t i>p. lOt) -lili. My jiifijor viiinl uf diMUKroi’ini’nl willj llio Haric^n »'-hh llio inclusion of 

rogiihr publio xumI ootiMinioiiini prnix'i't;* of (lio MMlvnil (liivcrjiinoiiL. Tliopnitil Imn bcoonio inoro 

AppArcijt Ninco tlio 0iiv40i»|»n(>lit of Oio 4li‘Ji'iirtn i»ri>Kraiii. Drloiinu r«ilivUy in rjmsiJi« rtri rilJiumHiii oi 
lUcuiQ prnjcxiln aiul (i<i wo lltul (Uc titrlUiiii/, uuiMxuJy iliut clofiuisa nx|)inuliLiir("i urn ix ouumo of 
iiiorcriBo ih flio puhlfo rxiit IoIuIh 

I Silica Lliin paper WAH (lulivi^nwl. (fin JuiriL ( 'uriiiniltno un Kvlicf .SluliHtins ol (lio Anmrlnan 
BUIUUoaI \\\\\{ I'xUilifi WvUfivrvi AKin4>ma()Ui isi wUU'fi (.lio nuUiur in itiAiuUitir. Utvs 

roGpirimondoLl lo tlio Huoiikl Hcoiirity lUiaril mill lo llio Work Projcnln Adinhuritriilina llmL llioir Horios 
bo rovlflcd to oxcludo oiuplxiymoiit nm[ priyrnlU of rr^oliir cnii»iiriiot.if)ii |jroi(‘nt4 of ifio Federal Cinvorn- 
lOonL. KU DxpeelDil lluA iWn uponeirH v\iVl imbliili fuvi.n.,1 m.rifv'i ui ivu onrly iluVn. 



84 


AMEniCAN STATIBTICAIi Absociation- 


Youth Administration because of duplications within those programs. 
General relief is the program whicli is reported strictly on n household 
basis, but it is important to observe that national data for general 
relief arc in part estimated, ns six slates do not have complclc reporting 
systems. ‘We would find further that the methods of counting recipient 
units are not identical. For general relief, the three special categories 
of public assistance, Farm Security grants, and National Youth Ad- 
ministration wo would find the totni number of different casc.s which 
received aid during the month, but for Work Projects Administration, 
Civilian Conservation Corps and other Federal work projects, we would 
find the average number of workers during the month. In high turn- 
over mouths tlio differences resulting from thc.se varied methods of 
count might be considerable. 

These difficulties are somewhat resolved if the object is to obtain a 
single figure for the total number of different housoliolds receiving one 
or more of these aids in a single month, because the Social Security 
Board and Work Projects Adrainietration cooperate in attempting to 
remove duplications* within and among programs (which are very 
aubstantial) and publi.sh an estimated undiiplicatcd total of house- 
holds. Although the agencies involved are doing a conscientious and 
able job, the basic data from wliich the over-all figure on households 
is derived arc admittedly inadequate. 

An equally important basic figure for our i)iu'po8o.s is tho number of 
different persons (as diffei’cntialcd from houscliokls) who receive aid. 
The same difficulLlcs which I mentioned for housohokls, i.c., different 
methods of count of tho number included In tho grant and of how 
many were aided during tho month, also apply moro pronouncedly to 
the persons count.^ But whereas data on eases arc presented for all 
programs in some form, data on pci-sons arc not available on n national 
basis for general relief, and not at all for Farm Security grants, and 
Work Projects Administration. Estimates made arc nccc.SHarily rough. 
As a result, the estimate of the ovcr-nll number of persona receiving 
public aid during recent years has increasingly become subject to 
doubt. 

Finding ourselves with a somewhat questionable figure for tho num- 
ber of households and tho number of persons receiving aid during given 

' TIvq pToWoiB of Involvoa trdto I'lap ooBourront rccoipt ol nld from Lwo or more pro- 

Brama by one Itoiuoliold. Tlio Irnnsforonoo of n honnoliolil from ono program lo niiolhor williin (ho fiaiao 
men til will ulao result In Llm cminling of the Bumo iioiifloliold on tho rollff of bolli proRrnmai 

^ In gonoral roll of, for oxarnploj the inolhod of oouiUliig the niiinbor of poroonn within n houHohnlcl 
'benofllcd “by a gronb varieg from BlaLo to alnLo, In nomo alatos, moinborfl of the lioviflohold rocol ving nlhor 
forma of nid, Buah ab old-ARo AasIflLnnoo, will not bo oounlad in tho Bonornt rollof Brnnl, In oLlior alnlcfl, 
Allmombora of tlio household nro liioludod. 
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months j we must raise the question as to whether we have adequate 
totals, Recipients of surplus commodities are not included in any 
published series unless they are included by virtue of simultaneous 
receipt of aid from some other programs. Originally, such a procedure 
was valid because the objective of the program was the removal from 
the market of farm surpluses and the distribution of commodities was 
to supplement current relief only and in no case to substitute for it 
Actually, in many places, surplus commodities have replaced general 
relief grants and, particularly in parts of the South, the surplus com- 
modity program has become the general relief program; it is the only 
form of general relief available. Because of its doubts regarding the ac- 
curacy of reports from the slates, the Surplus Marketing Administra- 
tion, until very recently, has not made available figures on the number 
of households receiving surplus commodities and no other form of aid. 
During some months of the past year nearly one-half million house- 
holds ill the United States would fall into this category, Obviously, the 
omission of such data may represent a considerable understatement of 
the recipients of public aid in this country. 

Now, there will undoubtedly be among us some who feel that the 
data on social insurance should be coordinated with relief data on the 
ground that unemployment compensation, for instance, is a form of 
public aid providing against loss of income due to unemployment (un- 
employment itself being the presumptive evidence of need rather than 
a formal means test). We would unfortunately find that we could not 
carry out such a coordination. There is no way at present of translating 
individual recipients of unemployment compensation into number of 
household units, nor do we have any idea of how many persons are 
contained in such households, and only for restricted areas can we say 
how many such households receive other forms of aid and thus appear 
in other series, 

Despite such limitations, in general it can be said that data are avail- 
able for the total number of recipients of public aid by months, assum- 
ing, as I stated before, agreement upon the programs to be included 
in the total. But a month is an arbitrarily limited period of time and in 
effect gives us simply a snapshot or a still of the situation. For perspec- 
tive we should also know how large a portion of the population is de- 
pendent upon public aid over a more significant period of time, such as 
a year, or perhaps over the course of a depression. No such data are 
available, not even official estimates. You may presume that data on 
turnover rates would offer some clue, but this is not the case, not only 
because of the well-known fact that identical persons appear in turn- 
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QveL’ data, several times during tlio year but becmifsc there actually are 
no turnover data available on relief status. Although we have knowl- 
edge of turnover on Work Projecls Administration and more limited 
approximations for general relief, we do not know to what extent the 
separations in these programs represent a termination of relief status 
ratlicr than a transference to another program. Wc do know that shifts 
from program to program within relief status are considerable, 

Wc now turn to question 2, ''Wlicro arc Uie.sG people located?'^ 

I have indicated that we can acquire ofTicial estimates of the unclupli- 
cated number of liouscholds and persons wiio receive one or another 
form of public aid (exclusive of social insurances). But since the United 
Stales is a rather large place wc could not make mucli headway toward.s 
proper comprehension of the problem if wc did not break down our 
data in at least, two general ways: by slates or at least regions, and hy 
size of community or xirban-rural distribution. We would soon find that 
neither of these things can be done or has been done in several years. 
Although the persons who prepare the estimates of the \mduplicatcd 
totals for the Nation feel that the fragmentary data with which tl\oy 
must work give a reasonable view for the country as a whole, they 
could nob venture any estimates for smaller geographic areas, not even 
for broad regions. Should you ^s'ondor whether the imc of gross to lain 
in the programs might not reiider a close enough approximation, it 
must be pointed out that for the programs as a whole cUipUcaLioiis may 
run above 20 per cent and that there is little uniformity in tlic j^henom- 
cnon. For instance, generally Hpealdng, cUipUcalions are apt to be 
very much greater in the North than in the South, because of differ- 
ences in relief standards. 

It is, however, po.ssible to compare data for individual program, s hy 
states and regions, even if they cannot be added together. This is, how- 
ever, not possible with respect to rural-urban distnlniUous. Figures for 
certain of the xerograms, like the special public assistances, are available 
by size of community. Bui some important prograiiis, notably tlie 
Work Projeets Administration and the National Yovilh Admimstvation, 
have data only by counties. These coimtie.s arc classified by the ,sizc of 
the largest community wLlhin the county, which, iieccllesH to say, does 
not always offer an accurate picture of the county as a wiioln. 

Some uf you may at this point he thinking, in view of the great 
difficuUicfl in getting any over-all view of all the programs, that it may 
pcrliaps be eufficienb to look at individual programs or portions of the 
problem. Such a view would be highly questionable, but oven if wc 
were interested in only a portion of the total problem, isay tlic problem 
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of youth on relief, we would have similar difficulty. Because the meth- 
ods of count vaiy, we could not put together the data for the Civilian 
Conservation Corps and the National Youth Administration, the two 
specific yonf.h programs, let alone the fact that there are large numbGra 
of youth provided for through other programs such as Work Projects 
Administration and general relief of whom wo would also have to 
take account, 

We now turn to our third broad question, "What are the social and 
economic characteristics of these peox^lc?^^ Why are they on relief? 

Certainly we should want to bo able to siato in our study some indi- 
cation of the causes of dependency, going a little deeper than the vague 
truism that it is all a result of the absence or loss of income. What 
proportion of the load is dependent because of unemployment? Wliat 
proportion because of sickness? What proportion because of inadequate 
earnings from full-time or part-time employment? Unfortunately, I 
think, wc would be forced to resort to what economists sometimes call 
^hnformed guesses.^' 

The significance of a classification of the relief population by the 
types of problems they represent is apparent the moment we realize 
that this vast section of the population is widely differentiated, and 
therefore requires differentiated treatment, and we try to determine 
what types of programs would be most appropriate for them. It is, for 
instance, definitely not true that a return to full employment will solve 
the relief problem. But at present the agencies engaged in relief admin- 
istration are faced with the query: to what extent will the current 
expectation of a return to approximate full employment succeed in 
reducing the relief load? Lack of knowledge of the employability char- 
acteristics of the relief population proscribes any satisfactory answer. 
Wc can set minimum and maximum limits but the range between them 
ia tremendous. 

Not since October 1933 has there been a complete census of the relief 
population — and even that census included a very limited number of 
questions. Not since January 1936 has there been a census of the occu- 
pations of relief workers. 

Today, we can only roughly estimate the age composition of the 
relief population, their race, their sex, their work histories, their occu- 
pations. Sample studies give us only a vague notion about the duration 
of their unemployment. We know little about how many workers there 
arc in relief families. How many of the so-called employable portion 
of the relief population are normal workers and how many have always 
been casuals? How many are marginal workers for whom it would bo 
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iinreasoniLblG to expect a reLurn to private employmeut although they 
retain limilecl productive capacities? We do not even know how long 
people receive public aid- 

For individual programs there are answera to some of theao specific 
questions, and fragmentary data can be found for all programs.'^ But 
only by the most agile statistical manipulation could one put siich data 
together. For ojio of the important jirograinsj general relief, one has to 
rely exclusively on fragments derived from a few cities and stales 
(heavily concentrated in urban areas) on all those questions. 

Wo know most about the recipients of the throe special public as- 
sistances — old-age assistance, aid to dependent children, and aid to 
the blind — but those are in any event tlic most stable and predictable 
portion of the relief population. 

By and large, I do nob believe it cau be gaiiLSiiid that wo know pain- 
fully littlo about the characteristics of households and persons receiving 
public aid. Yet, until we have such knowledge, it is diniciilb to coutoin- 
plate an orderly program which would provide dilTcrcntialcd Lrcaiment 
for different groups conforming to their needs, and to the economic 
and social interest of the Nation as a whole. 

The fourth question we have posed for oursolvcs is “How much aid 
avo wo giving these people and how adequate is this 

In one form or another data arc availalilo program by program on tho 
average monthly benefits or payments per caso. For the special public 
assistances, apecifie analyses have provided Crcqucuoy distributions, 
at least for initial grants, For Work Projects Administration wages data 
are available distributing employees by wage classes (although tho 
exact earnings, which frequently differ, arc Jiob available in this form). 
There is little of value, other than the average, available for genci’al 
relief. 

As I have indicated before, it is very common for more than one aid 
to enter tho same household or family. The data for individual programs 
are therefore not sufficient to tell us liovv much individual households 
are deriving from public aid. For the Nation, as a wliolc, an arithmetic 
mean can be struck by dividing the total amount of paymenis by the 
egtiniato of the uncluplicated number of households, but such a figure 
ia of Ycry littlo value. No indication of the distribution can bo derived, 

• Stnlo unU loon! ngoncioa ara now proving tlio old adugo llmt a littlo kiiuwlcdKo somollnica 
bo (]anAcro\La. Inquiry lias oUqwn that ovoii at proaont wlion BliUo WPA ngonolon nro called upuii Id 
deaoriba Lho oharaoloriatica qf tholr workora, Ihoy iiao Lho last available data, galliorcd in Fobrunry U>30, 
(leapUq awatoneaa that Impotlaut kglalallvo Rud oconGmlo oUaugw h\ay have oUanged Uio facta. State 
andlooAl public asaiatnnoo Agonoioa use dclnllcd claln oji now apcnliil ciB^lfllnnao oaaoa to dcMoribo Lho on- 
lire load, oven wliHo aoknowledglng Lbat aeoh dala nro no longor roprosoutalivo. 
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nor the range, nor even a median. As to the differences between states 
and regions, the absence of any data on total number of households 
precludes even an arithmetic mean. Wc are equally unable to make 
comparisons between benefits going to rural and to urban families. 

One of the important uses of such data would be as guides to the ade- 
quacy of the benefits in terms of some given standard of living. But 
even the availability of data on amount of benefits per case would not 
be sufficient. Wo would need to know the size of the household de- 
pendent upon the public aid and bo able to relate these figures to the 
size of benefits,^ We should need the location and size of the communi- 
ties in which the recipients reside and what other sources of income 
enter such familiog. Finally, we must have some gauge of the costs of 
some accepted standard of living for different types of communities. 

What I have said previously should indicate that we arc not able to 
answer any of these questions. I believe that if you were to question 
research people engaged in this field you would find the large majority 
designating ns the most important gap in our present knowledge the 
fact that wc know almost nothing about the adequacy and varying 
standards of public aid in the United States. 

We now turn to our last question, 'Is aid being made available to all 
persons in need?^’ The difficulties faced in the attempt to answer our 
previous question recur here to a great extent, Not knowing the stand- 
ards of relief practice for different areas and not having a gauge of 
what should be regarded as minimum, approaches to this question must 
be indirect and inferential. 

Too frequently people have assumed that data on the number of 
cases receiving aid indicate the extent of need or that fluctuations in 
the number of cases indicate the change in need. It is unnecessary to 
remind this audience that data on relief extended are influenced by 
legislation, current administrative policy, and available funds, as much 
as by volumo of need. 

Various indications are available of the enormity of the unmet need 
problem. One agency has made an estimate of how many more cases 
would have to be aided if we assumed an equalization of standards 
throughout the country based on the standards actually existing in 
some of the more liboral stales. Another attempt has been made to 
measure this problem by use of the data derived from the 1935-36 
Consumer Incohie Study of the National Resources Committee. 


* It should nlao bo noted tlirtt liouBolioldtl rooolvo aid for varying Icnetbs of liino ivilhin the an-me 
month; Bomo for ft fow dnya, others for tho ontiro month. Cdses oannot be diatinguialicd by duration of 
roliof in the monthly rdpoMs, 
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Botli tlicsQ methods arc extremely rough but both indicate that un- 
met need, in terms of the number of households receiving no public aid, 
may run into the millions. Another indication is available in the fact 
cited before that pcrhap.s onc-hiilf million households receive surplus 
commodities as llicir only form of public aid and over thrcc-quartcr.s 
of a million not receiving any oLlicr form of public aid aro certified ns 
eligible for commodilic.s. Incidentally, a closer coordination of surplus 
commodity and otlicr relief data would do much to clear up many quos- 
tion-s in regard to standards. 

• I need nob belabor the significance of knowledge ou Lho question of 
unmet need. It is tragic, in terms of public policy, that a satisfactory 
answer to this qiic.stion is not available. 

I have not begun to touch upon, many of the significant quo.slions 
which would have to bo considered in any cxhau.stivo statement on 
public relief statistics. Some of the.Hc (lucstions may l)e even more im- 
portant than those I liave mentioned. For instanco, how arc the public 
aid programs financed, what arc tlio dilfcreutial co.sls of diflercub 
methods of admini.stvatioii, and what effect do tho programs have upon 
the hcncflciarics? I have assumed that in a brief i)apcr of this nature 
my purpose would. bc.st bo served if I indicated the gencual types of 
difliculties presently faced in this field by use of broad exainple.s. 

Tlie picture I have painted appeaiy very bleak, to some extent be- 
cause I am forced to confine myself to broad generalizations and cannot 
cite -Specifically some of tho bright spots. In order not to leave nn un- 
balanced picture, 1 am anxious to stale that coiilinuouH pvogrcs,B is 
being made in this statistical field. With new ])r()gramH and new agen- 
cies budding and expanding rapidly during the past few yeans, the 
.statistical task has been terrildy dilficult and fraught with obstacles 
which have to bo overcome one by one. 

However, os I indicated earlier, no ono agency will be able to solve 
the difficulties alone. Here is a task for a coordinating body, capable of 
taking tho broadest view and in a position to cnli.st lho utmost coop- 
eration from all relief agencies at every level of government. Such a 
body should be concerned not only with the requirements of individual 
programs and the problems of consistency and overlapping hut also 
with the gaps — the present no man's land — tlius making possible tlic 
data esaontial to an evaluation of the sum total of till tlie ])rograms, 



COST FUNCTIONS FOR THE STEEL INDUSTRY* 

By Mohdecai Ezbkiel and Kathryn II. Wylie 
United Slates Department of Agriculture 

LIMITATIONS OF A STEEL COST CUHVB 

T he cost function measures the relation befcAveen volume of output 
and cost of production. The cost may be expressed as lot al cost, 
average cost per unit, or marginal cost per unit. According to tradi- 
tional theory, the cost of each volume of output should rofleot the least 
cost combination of tho factors of production for tlial volume of out- 
put. It is doubtful whether it is possible for the management in prnetico 
to approximate the theoretical least cost combiiiation at each varying 
level of output. It is likely instead that rule of thumb reasoning is 
frequently followed, with perhaps conventional combinations of num- 
ber of men with rates of operation and given equipment and machines 
according to the standard practice in the industry. When wc doLormiiK^ 
the changes in co.st per unit which actually occur in a given plant or 
industry as output changes, it will tints not necessarily rofleeb llu^ 
theoretical least co.st combination of factors, but instead tho combina- 
tions which actually have been employed at each of the varying Icvel.H 
of operation, 

It would require a very complex invosbigaLion to go linck of Uuj J'C- 
lations between output and unit cost which liave actually iirijvailed Lo 
determine how the combination of differont factors at every lev(‘l of out- 
put has affected cost and how a more cfRcicnb eombiiialion might Imve 
been secured, Some slight progress in this direction has I)oon mado with 
respect to farm operation in farm management studicH, and it may h[\ 
that efficiency engineers have made some progrc.s.s toward it for simphi 
industrial processes. There seems to be very liLLlo information as Lo lla^ 
shift in combination of factors, or even as to the cost function ilself. 

It may be useful to try to determine the relations Ixiiween vnhnmi 
of operation and production cost for broad industrial aggregates, t^veu 
if that has to be done without the refinements which would be involved 
in a study of tho effect of combinations of factors on costs. 

This paper is a discussion of some of the possibilities and limitations 
of a cost curve for an industry as a whole, using the sLcid industry as a 
basis. 

When we try to develop a cost curve for the sle<^l indnsliy as a 
whole, or for a single unit of that induHliy, .siicli as Ihv. UniUMl SlaU-s 

* Apaporprcaoiitcdat Mio 102nd Amiunl MooliiiK of Lho Ainoriciiii Hliuirttiojil An’Kioiutinji, < Mciih", 
Dooembor 27, IDIO, In a R(U)f)ion Joint with llio Eooiiomairia Sooioty, 
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Stcol Corpovatioii, wc arc confronted ^vith the difficulty that the final 
products nro the result of a series of many industrial operations, Tho 
data cover the over-all operations of a liigiily integrated industry^ with 
many different plants involved at tlio various stages of production, 
For one of these plants tlio least cost per unit might bo reached at 80 per 
cent of capacity j and for aiiothcr it might not come until it was operat- 
ing at 90 per cent of capacity. Also, tlio final products arc varied, with 
tho proportion of each constantly shifting. When cue type of plant is 
producing at 80 i^er cent of capacity, for examph^, another typo may 
be working at only 60 per cent, and anotlier may need to bo expanded 
beyond its present potential output, An average operation rale of 60 
per cent for tlie entire industry may therefore lump togetlier widely 
varying rates witliin the individual plants covered by that average. 

In th« steel industry the raw materials pass tliroiigh numerous opera- 
tions to reach tho end products, all vmdev a single integrated owner- 
ship, Tho large concerns produce much of their own raw materials 
from coal, ore, and liinoslono miims or quarries. They operate plants 
for converting the coal into colccj and blast furnaces into which are 
charged tlic coke, limestone, and ore. The iron, pig or molten, may bo 
converted into wrought iron or refined into steel, Tlio steel ingots next 
are turned into slabs, sheet bars, and other products in rougliing mills. 
The finishing process is in turn divided into numerous operations 
Imiidled by many dilTorcnt plants within tlie same concorn, T)\eso in- 
clude shape mille, forging presses, universal and sliearcd plate mills, 
rail mills, wire mills, and sheet mills. At various Btage.s in its manu- 
facture tlio fltecl may bo combined witli other materials to produce 
steels of varying strength, durability and use. These many operations 
involve transportation of tlie materials from plant to plant, by rail, 
water, or road, often in faciUlies owned by tho concorn. Transporta- 
tion and assembly costs may make up from 20 to 60 per cent of tlio 
cost of the material.^ 

The relative proportion of the different products varies from time 
to time according to tho demands on tho industry. In periods of low 
capital-goods conalruclion the lighter and highly fabricated products, 
such as steel sheets, become relatively more important, wJiilo at other 
times steel rails, beams, and other heavy products avo more important. 
The accuracy of any average cost curve for steel as a whole is, therc- 


» Iron (inJ Sled, naiiort No. 128, JJnd Borlcit, V, S. Tariff Cominliwlon lOSB, Clmp. 1; Economic* of 
the Iron anO Steei Iridudri/, Dnugliorty, Do CliaEonu, nnd GlrAllon, Vol. J, Clinp, H, 1037? tlcnrino^ 
before the Temjyorary National Economio CommUUe, ConfiroM 2ntl ScBaJopi, Purl 18, Iron ftiJcl fiLool 
Indoslry, AfiDondlx, 
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foroj further limited by these changes in the average composition of the 
product. 

Since so many different end products trace baci to a common source 
in the blast furnace, it ia practically impossible to separate cost ele- 
ments for a particular product. The only thing vrhich can be done as 
yet is to attempt to get an average cost curve for the finished products 
which throws together all the cost elements in the different processes, 
This average cost curve is further complicated by the fact that prod^ 
ucts other than steel represent a considerable item in the sales of the 
companies concerned. Since we are dealing with joint costs, both with 
other steel products and with by-products such as cement, the cost 
function developed for the steel industry is more or less arbitrary. 

For each item of cost in each plant and for each product then, there 
is a different cost pattern. For each of the finished products the cost 
function is complicated and interdependent. The composite coat func- 
tion over the entire industry is a conglomerate of all of these individual 
curves j and may or may not coincide with any one of them, 

POSSIBLE USES OP A COMPOSITE STATISTICAL 

COST cuavE pon steel 

Despite the limitations inherent in a composite steel cost curve, a 
determination of such a curve could be useful in a variety of ways. 
Within the industry itself it is important to know to what degree dif- 
ferent factors affect costs and earnings, what effect could be expected 
if the plant were being utilized at or near full capacity in contrast to a 
less full utilization, or what might be the result of an increase in the 
wage rate to employees. 

In the field of economic and industrial adjustment, it is essential to 
have some conception of the cost functions in our major industries to 
see how they can work most effectively together in the general wel- 
fare. Concentration of economic power in industries such as steel has 
become so great that its policies and operations may have far-reaching 
repercussions throughout other industries.^ Price and production poli- 
cies in an industry depend in part on its cost function.^, Decisions based 
on an incorrect impression of the relation of cost to output may result 
in widespread unemployment not only in the steel industry itself but 
in industries which utilize steel as their chief raw material In a highly 
mechanized world such as ours steel reaches out into many industries 
and its policies affect the operation of the entire economy. If any in- 

2 T.N.E.C. Monograph No. 1, Price Bohaaior and Bvsium PoWey, fionato Com., by Poul Nolson 
nnd Walter C. Holm, 
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dustry is lo pcrfoi’m its maximum function in the total economy, it 
should understand both its own cost and demand practices, and the 
intciT'elationships of its price ond production decisions with the other 
iivdnstrics of tho economy. 

In addition, our defense planning requires such information about 
our major ii\du8lric.s that it may lie mo.st effective, Since steel is one of 
the major raw materials of defense, knowledge of the co.st functions in 
that industry is particularly important. The i)i’icc.s which the Govern- 
ment will jiay for steel might bo directly related to costs at different 
levels of output. Exccs.sivc profits might ciwily result from inadequate 
Imowledgc of these relations. On the other hand, the inclii.stry itself 
might bo adversely affected by tlic adoption of an niululy low price 
structure without adequate knowledge of these relations. 

STATISTICAU DETEUMINATION 01? COST CURVE 

Two different and independent 6ludic.s of the stocl co.t!t functions 
have been made recently. One was made by Dr. Thcodovo Ynloma tor 
the United States Steel Corporation, and wa.s submitted to the Tem- 
porary National Economic Committee.* The other was made by the 
present authors.* Both studies were based upon data for the United 
States Steel Corporation. 

The cost concept used in belli studies was the commoreial definition 
of cost — that used by the Corporation in keeping ihs aecouiils. No at- 
tempt was niadd to separate the indirect costa and iirimo costs of 
economic theory. It would probably be quite impossible to do so from 
the published records available, Dr. Yntcina’s study was based on 
actual charges made by the Corporation in its accounts. Our study was 
based on estimates which represented efforts lo approximate those 
charges ns closely as possible. 

In Dr. Yntcina’s analysis, the cost items for differont years were ad- 
justed to 1038 conditions. A separate analysis was made of each item 
of cost as it related to the weighted average production each year from 
1927 through 1938. The estimated cost under 1038 conditions from the 
eeparate annlysoa were added together to obtain the composite cost 
formula. In our analysis we analyzed depreciation and depletion sep- 
avately, but the reiuaining costs we converted to a coat per unit basis 
which we treated as the dependent variable in a multiple correlation 
analysis. Cost per ton was related to pov cent of capacity operated (n.s 

■ IfotirlnHa boforo Ibo T.N.E.C.i Part 20, Iroj\ nnrf 5/ccl /ndiiafri/, Prloon, Volume^, niid 

Coats, " W nail ioKlon I lOlO. 

* MortlQop\3S2QkIol mid IChOirya H, Wylio, "CoBtCurvo for SIoqI rroduoblon, " /ouriio/ 0 / PoWical 
EconatnU, Docombor, 
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reported by the Corporation), wage rates, price of steel scrap, etc. 
Four analyses are presented in our published document, two for 
quarterly and two for annual data. The annual studies were based on 
the years 1920 through 1934, and the data for subsequent years used 
to test the reliability of the results. lu most cases, the fit on this ex- 
trapolation was reasonably satisfactory. In Dr. Yntema^s study, no 
such test of the results secured by thoir extrapolation to subsequent 
data has yet been published. 

NATURE OF THE COST GUltVE 

These analyses reveal the general character and extent of the cost 
curve for the United States Steel Corporation. Both Dr, Yntema^s 
study and our study indicated a similar cost curve for the Corporation, 
The relation of depreciation and depletion charges to production was 
found to be about the same in both. Since the two studies wore so 
different in method, the results for costs other than depreciation can- 
not be compared directly, It was necessary to extrapolate our curves 
to 1938, the year used as a base by Dr. Yntema, to make a comparison. 
Figure I, taken from our published study, shows the curves of total coat 
under 1938 conditions as derived from the two studios. 

Both of the annual analyses from our study produce a total curve 
less steep than that of Dr. Yntema. His study shows a straight line 
relationship which is carried down to the point of zero production., 
with a constant charge per ton above that point. The total costs shown 
by our study are curvilinear, with marginal cost per unit declining as 
output rises. No estimate is made for cost at zero operation, since 
there has never been a time during the period of the analysis when 
there was a zero operation rate. 

The relative level of the three cost curves ia not very significant, 
since slight differences in the weight assigned to individual factors 
(such as wages) can make material difference in the level of the curves 
for particular years. The estimate from ouv study was extrapolated 
four years beyond the period used in making the analysis, and 1938 
was a year of high wage rates. Had the comparison been made for some 
other year, such as 1925, the relative position of the curves might have 
been different. 

When the three curves shown in Figure I are converted into average 
cost per ton at various levels of output, all three show the cost declining 
sharply up to 50 or 60 per cent of capacity. (Sec Figure II.) Above 60 
per cent the absolute cost per unit continues to decline, but the rate of 
decline is much less. Both analyses on an annual basis from our study 
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allow a atcopor curve for tlie higher rates of operation than does Dr. 
Yntoma'a curve, 


piquhe I 

TOTAL COSTS OF STEEL PRODOCTION UNDBU 1038 CONDITIONS 
BxoIuJIng Taxca itiid Tiiloroat 



TONS pnoDUCco ( HiiLioiis > 


• ^ « 1 1 1 I ^ 

Z A £ 8 10 12 H 16 

WEICHtEDTONS PnOPUCEOfMILUOHSI 


The following table aliowa por unit costs from tho tlirco analyses 
at several levels of opevatlon, and the peveeutago cUaugeH iu costs from 
20 to 60 per cent of capacity and from 60 to 80 per cent. 
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Per cent 
capacity 
operated 
20 
60 

Per cent reduction 
60 
80 

Per cent reduction 


„ . ^ Average coat per ton of steel 

l^ntema analysis Ezekiel and Wylie Analyses 


$03.81 

69.38 

$69.38 

03.29 


24.0% 

0 , 0 % 


No. Ill 
$ 88.66 
66.23 

27.6% 

$65.23 

64.11 

17.0% 


No. IV 
$108.83 
73,06 

32. 

$73.96 

69.63 

19. 


0 % 


0 % 


Between 20 and 50 per cent operation our analysis number III and 
Dr. Yntema's analysis give results which are very similar, the decline 
in cost being 3.5 percentage points greater for our analysis than for his. 
At higher rates of operation, however, per unit costs decline much more 
m both our annual analyses than in his. The standard error of the re- 


FIGURE II 

RELATION OP TOTAL COST PER UNIT OP STEEL TO PERCENTAGE OP CAPACITY 
OPERATED, 1038 CONDITIONS 



gresaions from our analyses indicateg that the reliability of the regres- 
Bions at both low and high capacity operation ia not very high, so that 
only the general shape of the curves at each extreme can be determined. 

However, the differences in the results secured in Dr. Yntema’s 
analysis and in our analyses for operations above 50 per cent of capacity 
suggest that a reconciliation should be attempted to determine which, 
if either one, is more nearly correct. The steepness of our curve for this 
range of output indicates that operations could be profitable at lower 
pi ices than docs his relatively steep total cost curve for output above 
50 per cent of rated capacity. 

The monthly figures of production of steel ingots in per cent of 
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captvciiiy opcvaicd, for 1920 UwougU 1939, indicate that productiou fell 
below 20 per cent of capacity in less tlmii 5 per cent of the months, and 
below 30 per cent in only 15 per cent of the months.'* Production ex- 
ceeded 90 per cent of capacity in only 16 per cent of the months, and 
was below 80 per cenb 66 per cent of the time. 

It appears, therefore, that over the past 20 years steel !\as been pro- 
duced a con.siclorablc proportion of bho lime with sucli a low utilization 
of plant as to involve a cost per ton malcrially luRlier than would be 
possible with a sustained fuller use of the existing capacily. 

Neither analysis shows any of rising marginal cost as produc- 
tion increases. Presumably if output rcachcft the point whevo many 
idle, obsolete plants arc brought bade into u.sc and where much in- 
experienced labor has to be employed, rising costs might result. During 
the period analyzed, with production rising up to 89 per cent on the 
annual basis, or 101 per cent on the quarterly figures, there was no 
apparent indication of such a point beAng reached. 

One of our annual analyses separated labor costs from oLlier costa, 
and determined a cost function for each separately. These results are 
quite interesting from the light they throw on the frcc[ucnt as.sumption 
in economic tlicory llmt labor roquiremontn necessarily rise as output 
moves toward fuller iil\U7iation of plant.® The relation ot labor require- 
ments to output, under 1934 coJicUtions, is as follows:^ 


OpomUons hi per cent 
of capacity 


20 

40 

00 

80 

% 


Labor employ oil per ton 
of etcel produced 
Man Iloura 
60 


3fi 
33 i 


* Ingot Eiroduolioii U n(!}t oxnolly com^nr^bla wiili produoU on of HiilBhcd filed na lined in llto Bludy, 

• Thifl flB3UmpLlon la wponledly alnlcd by J. M. JCoynea, for oxaniploi In liiw Ocncral Theory of 
Bmplowient, Interest, anrf MoneUt Now York, 1030, Tluis on pngo 81 ho aayfl "IL ia Lrao, of couracj 
(owing to Uio foot of dltnliiiBhlng rolurna lo (in inorenJ^o in Lho omploymt^nl applied to n given onpilnl 
cquipinonL), Ihnl anu inorenao in omploymcia involve^ eomo BiK^rlOco of rcnl iucomo (o Uiobq nlrcndy 
omployeJ. , . . Bcq nlao pp. '12'<I3, 83, 121, and 267- Kowovor, in iiin aulwcaiiciii urtlclo, ‘^Ilclntivo 
Movomontfl of RdrI Wagcyi nnd Output” in lho ^cojiofru'e J^ojjrjiaf for Mnrch, 1030, Mr, Koynca admiLg 
there is flomo quesLEon ns Lo the vnlidity of Lhia asaumption. Ho ooiicindes with Lho fllateinoul, “I urge, 
novorllicleas, that wo aliould not bo loo linniy in our rovinlona, nnd Uidl furihc^r s(nli»Licnl oiiqniry la 
uoGOSRtiry befOTC wo hftvo n firm (ouiulnllon ot Caol on which lo rcconfsiruol our lUoory ot lho nliorl 
porlod,'’ TIio HLaMfiLical aiiRlysln hero roforred lo iiulionlca Hint both avorago and marginal labor rcqiiircs- 
moiiLfl per utdl fall aa output rifics. Wo uro, liowovor, dcaiing only wllli oiio concern in tha Jndualry. 
It miglit bo that wlLb groaior ulill7,nlloii of capacily iii lho onllro induHlry, amnll, bioflloionl conoorns 
■wo\»M bo bro ugh I Into protUioUon and Vbo inarKbial Inbor rerpiiroiuoTila for lho Ituliialry as a who\o w'OuM 
tliua Inorenao. Wholhor or not Llmi would liap|)(>n would doperid upon Llio ability of lho fiovcral largo 
producerfl, Buoh aa Like Hulled Slnlea Steel Corporulloiu lo moot ll‘0 demand wilbin ihcir own oapaolly, 
and upon Ih 0 ooiiourrou t behavior of a I eel priona . 

’ ThU Inblo ia based on Uio not rogresaion aUown In Eiguro If of our nrllclu, ioc. cit. 
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Instead of increasing with larger output, as theoretically expected, 
average labor requirements per unit fall sharply as output rises. This 
is true not only of the average requii’ement per ton, but also of the 
marginal requirement. Transformed into marginal costs, the data just 
given show a continuous fall in the marginal labor requirement as out- 
put rises, with output per additional man hour’ about three times as 
large at 90 per cent of capacity as at 40 per cent of capacity. If this re- 
lation is found to hold true in other mass-production industries such 
as automobiles, cement, aluminum, etc., material revisions may be 
required in much of current economic theory to make its assumptions 
consistent with the facts of a major part of modern industry." 

The declining marginal costs in steel production, and the marked 
decline in average cost per ton as output rises, both persisting at least 
up to very nearly the rated full capacity, suggest one reason why 
industrial profits in the past have varied so widely with changes in the 
volume of industrial output.® They suggest also that if the price policies 
which have characterized these heavy industries in the past could be 
modified toward passing on to consumers or to workers more of the 
savings that come with larger volume, it might be found possible, even 
in the absence of defense expenditures, to maintain full utilization of 
capacity over longer periods, and for a larger proportion of the time, 
than it has been found possible in the past. The pros and cons of such 
new price and wage policies, and the changes in our economic institu- 
tions which would be necessary to make them feasible for the con- 
cerns involved, lie outside the scope of this paper.^® 

B Ayitilnblo data on labor reqiilromonts in automobile and aomoiik produolion indicabo that £onio- 
\vhaL tliG sama relation holds in thoao mduslme oa in bIooU See Ezokinlf a If'eari pp. l&Q-BZj 193^, 

Qnd/obs/or All^ pp,28^0, 1030. 

B La Hue Applagnto, First quarter industrial onrninga show lose than usual deolino relative to 
biiumoss aoliviby, The AnnoKal, Hay 0, 1&40. 

>0 For n discuBsion of somo uspeot^ of these issued, scg Tho Siructuro of tho American EcoiioutVi Fart 
II, '‘Toward Full Uao of Uesouroos,'’ tlio Nationni Planning Board, 1040j eapcoInlJy the scotlona by Alvin 
H. Hauaon and Mordcoai Fzekiol, pp. Sco nlao tb.e Rnal obnptor of tba Tecbnirql lieporl oj ihe 

Temporayy National Ecorxomk CommUteG on Economic Planuino as a Means to IncreasEd Production, 
Emvloymeni and Income (in press). 



SOME TIIEOUETICAL IMPLICATIONS OF THE 
STATISTICAL ANALYSIS OF DEMAND 
AND COST FUNCTIONS FOR STEEL* 

By Jacob L. Mobak 

Tho VniversUi/ oj ChicaQo and Cowlea Cointitisaion 

T he FAiETjnu lo ftlLain full cmploymcnl and to utilize the Nation’s 
economic resources cftcclivcly during the last ten years has produced 
a vigorous and stimulaLiiig discussion of tho obstacles to economic 
expansion. In this discussion one of the major questions at issue has 
been tlic i’6lo of price inflexibility in restricting production and em- 
ployment. On tho one hand, it has been contended that the failure to 
reduce prices, particularly in the durable good.s industries, has been a 
major foclor in contributing to the severity and duration of the 
deprc.ssion. On the other hand, it has been niaintniiied that a general 
reduction in prices witliout a corresponding reduction in wage.s would 
have been impossible without bankrupting industry generally. Some 
have argued instead that it is tho failure to reduce wages relative to 
prices which has been largely responsible for unoiuployment. To this, 
Keynesians have generally replied that a reduction in wages would 
load only to a corresponding decline in prices and would leave employ- 
ment unchanged unless in torest rates could Ijc reduced sufllcioutly. Still 
others have argued that because the propensity to spend is different 
for wage earners than for non-wage earner! , both wllb respect to 
magnitude and with respect to timing, wage reductions might even 
reduce employment. 

On this broad question of tho relationship of general price and wage 
flexibility to the full utilization of economic resources, the Steel 
Corporation’s statistical analysis of the demand for filcol‘ is of little 
help. It relates only to the ehovt-vun effect of an isolated reduction in 
the price of steel unaccompanied by changes in prices elsowhcrc, or 
changes in national income. This analysis indicates that the demand 
for steel is inelastic in tho short run with respect to such Isolated steel 
price changes. Since the steel cost generally constitutes only a small 
fraction of the final prico of products made from steel, and since the 


* A pArer nroBOTitcU nl Ilia 102ncl Annunl Mccllngof llio Ainoricnii $la(iHlIonl ARHQcInlloiu Clilcnf^o* 
Docombor 27| lOdO, 3ii ttScwtlon johiL willi Uio JCconoindlrloflooicly- 

1 nm IndDbiDd Lo Protaora 0, Lnnuo, J. Viiior ain\ T. (). YrUoniu, niul to Mr. H. O. Lowia for Lbeir 
licipful BtigRcatlona. Nono of llioin, liowovcr, ia to bo lieUI ronpoiiHiblo 3or nuy of ibo ntnlDiiioiilH iniulo in 
UtG loKl. 

' tJ. S. Steel Corpora lloHj Tcwiporory ATflfiojjal JSconotnic Cotnmiileo Papera, Now York. lOiO, 
Vol 1. 
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short-run elasticity of substitution between steel and other materials 
is generally low, the demand for steel is relatively unresponsive in the 
short run to changes in steel prices. A given relative decrease in steel 
prices, all other prices and income remaining constant, gives vise to a 
smaller relative increase in the quantity of steel demanded. It follows, 
therefore, that an isolated reduction in steel prices would reduce not 
only the net revenues of steel producers but also their gross revenues. 

This analysis of the “Marshallian” elasticity of demand, therefore, 
shows that isolated steel price reductions for the purpose of stabilizing 
output and employment cannot be profitable for the steel industry. It 
has little significance, however, for the problem of whether and to what 
extent it may be possible to increase output and employment generally 
by means of a general reduction in priceSt 

The conclusion as to the unprofitability of isolated steel price reduc- 
tions for the steel industry appears to be valid even if we consider the 
longer-run elasticity of steel demand. The longer-run elasticity is 
probably greater than the short-run elasticity for at least two reasons. 
First, the direct and indirect increase in income resulting from an in- 
creased output of steel and products made from steel would of itself 
indirectly lead to a further increase in the purchases of steel products.'^ 
It is difficult to estimate the magnitude of this secondary income effect, 
but it might perhaps be about as large as the primary price effect. 
Second, the elasticity of substitution between steel and other materials 
is undoubtedly greater in the long run than in the short run, For 
relatively new and experimental products made from steel, the elas- 
ticity of substitution might in crucial periods prove to be great. The 
price of steel might, for instance, be the deciding factor as to whether 
or not an innovation is adopted, and a new market for steel is developed. 
It is safe to assume, however, that the steel industry would be eager to 
exploit such opportunities if and when they arose. For old, well estab- 
lished products, however, it is unlikely that even the long-run substitu- 
tion of steel for other materials is very large. This is particularly true 
since a reduction in steel prices is likely to lead to a reduction in the 
prices of rival materials, thereby lessening the substitution effect. This 
means that barring such factors as technological innovations, the 
elasticity of demand for steel cannot be very large even in the long run. 

The analysea of the cost of steel production indicate that the elastic- 
ity of demand for steel would have had to have been about three and 
one-half in 1938, before it would have been possible to reduce prices 

*ThU paint woh alao raiaed by Dr. Mordacal Ezokiol beforo lb«3 Tomporary NiiLionnl Eoonomio 
Commit loo hearings on eteol. Verbatim Itacord, Januory 24, 1040. 
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from 1938 levels without affecting sleol profits.^ We may, therefore, 
conclutlo that the elasticity of demand fov steel cannot normally be so 
large ns to make price reductions profitable for the steel industry. Even 
if the long-run claslicVty were conceivably so large that a rcdviction in 
steel prices could increase future steel profiUs, such a roducLiou would 
involve absorbing definite current losses in the hope of realizing pos- 
sible future gains. It certainly cannot be contended that the long-run 
elasticity is so great ns to warrant a reasonable expectation that fiiluro 
profits would offset eurrciit losses. 

It must be emphasiised, however, that this finding on the unprofiU 
ability of steel price reductions relates only to the effect of an isolated 
change in steel prices lumccoinpanicd by a ^oncral fall in prices or in the 
prices of durable goods. If, for instance, the adoption of a policy of 
lorlce reductions by the steel industry should lead to or be associated 
with the adoption of similar price policies in otlicr major industries, 
thcro is nothing in the statistical analysis of the demand and coat 
functions presented by the United States Steel Corporation, which 
sheds any light on the effects it would have on oiitimt and employ- 
inent. In the case of a simiillancoua price reduction in iiuhistry general- 
ly, the really crucial factor is the effect it lias upon the level of mone- 
tary expenditures for goods. If the money expenditures can Ijc main- 
tained or at least prevented from declining to the same extent as 
i:)riccfl,^ output and employment will expand despite the inolaslicily of 


■ n wo loL tf 1}Q iho nol rovonuoi x llio volumo of output, y tlio nvorngo prico por unU, nml c llio lota) 
cost of proiluoUoni Llton If tho nol rovonua In to rcinriin conulanl wlicii (lio prico ia rcduooa 
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it n fimnll prico reduoUon woro to icavo not profila uaobnngcd. 

n ia intorcating^ lo nolo that Profcaaor Leonllo/ nsaumca tlint Lho BlQcl Corporalion does sol iLa 
prico lo moximizo ita nclrovonuoi and uacj equation (2) lo ealimalo tlia noliuil cJnalicily of domnnd for 
llio Corporitlion. Soo Wnaaily Lconliorj 'ElaHlioity o( Demand and Coal Dnln," America^ JJcomohu'c 
Jlcmw, Dccembor 1040, XXX, No. 4, pp, 8M-817. 

* This wrilor ia cloubtrul of llio clUeaoy of a Honorol prloo and wnga rctluolion polioy duriuR a dowiiH 
Bwing, wikou Lho volume of money oxptmdlturon Iq doolInliiK. Huoli a uropiraiii iiiikIiI ovoii 
llio dep rose Ion by dnaronalnc labor inaon\QnmlDX[)DndilurD3 aiidhy HlviiiflriHn la cKpootnfiuiia of furllicr 
prlao oiiLfl. llo would ho more oonlldont of iU ofTooLivouoan oiico nn upawing Iirh beou atarlc<l IhrouRli a 
fileniflonnl inorcaao In invoaLmotiL oxpondilurofl. floe Alvin 11. Haiiaon, "Prico FloxUdllty and Llio Full 
Employmont of noaourooa" in I’he Slructura of lho /Itjicricnii Economy, Pari II: l^oimrda FuU Use of 
Posourect, National ■Rpaourcoa Planning Board, WiiHliinglon, 1040, pp. 27-31. 
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demand for any individual commodity. The conclusion which emerges 
from the steel findings > therefore, is this; if the elasticity of demand for 
most well established manufactured goods is low, it is useless to ex- 
pect industries to undertake individually a program of expansion of 
output through a reduction in prices* To each industry individually it 
would appear unprofitable to reduce prices and expand output, since 
an isolated price reduction by that industry would reduce its net 
revenue* 

It should be noted that the inelasticity of the total market demand 
for steel is not in itself a sufficient explanation for the failure of the steel 
industry to reduce prices during depressions to the extent desired by 
the critics. For the degree to which the price differs from the marginal 
cost of production depends not simply upon the elasticity of total 
market demand but upon the competitive interrelationship between 
firms. If the relationship between firms were such that any one firm 
believed it could increase its sales significantly without significantly 
affecting the sales of competitors, there would be a great downward 
pressure on prices during depressions despite the inelasticity of the 
market demand. In the ideal case of pure competition, prices would 
always equal marginal costs despite the moat extreme inelasticity of 
total market demand. 

In the steel industry, however, where eight firms have more than 80 
per cent of the total ingot capacity, this downward pressure on prices 
is considerably weakened. Since a reduction in the price of steel by any 
one firm would significantly affect the sales of competitors, each firm 
must consider the probability that a reduction in its price will soon be 
met by the competing firms, This consideration generally serves as a 
powerful deterrent against price-cutting, since a price-cut that was 
met by competitors would increase sales only slightly. It should be 
noted, however, that this consideration does not worlc in the same de- 
gree in the reverse direction to stimulate price increases. For when a 
price increase is being contemplated, there is not the same degree of 
probability that competitors will also increase their prices. The un- 
certainty in the mind of each producer that, although competitors 
could inorease their net revenues by meeting his price increase, they 
might prefer to keep their prices unchanged and take business from 
him, generally serves as a deterrent against price increases, despite the 
inelasticity of the market demand.® This uncertainty, however, may 
be reduced by the basing point system of pricing. 

* Comparo Sweezy's Btntoment that Iho “imnEined demand ourvo” for an oligopoliat hna a "corner'* 
at tho ourronb price, and Limb thia "oornOT" roaiills In price rigidity. Paul M. Sweeny, "Demand Under 
Condi tiona of Oligopoly,* Journal oj Poliftcnl Economy, XLVII, August 193D, No. 4, pp. 6DS-673. 
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A more important problem arising trom a connideration of the sta- 
tistical demand and cost functioiiH for steel is the problem of setting 
competitive Blandarda for the steel industry. On the demand side wo 
know that the demand for steel, na for durable goods generally, is 
charoctcrized by Bovero cyclical huctimtiona, since it is a function of 
actual and anticipated changes in conauincra' income and industrial 
profits as well as of ncLiial and anticipated prices, On the cost side, the 
findings of the United States Steel Corporation® indicate tliat with a 
given set of raw material prices and wage rates the marginal coat of 
production, for steel is a constant for the outirc tango of output ex- 
pcriencod by the Corporation. The findings of Pr. Kzckicl and Mrs. 
Wylie'' indicate that with given prices and wage rates the marginal 
costs may even be a decreasing function of output for that same range. 
It follows that with given prices and wage rates the average costs of 
production arc always higher limn the marginal costs for the experi- 
enced range of output. Under these conditions, it is ])orfcctly clear that 
if prices were always equal to marginal costs, as they must be under 
pure competition, it Avould be impossible for the steel industry to cover 
any of its overlicad costs so long as the present capacity were not 
severely over-taxed. This means that over the cycle as n whole the steel 
industry could not have mot its fixed costa, given the pre-sent volume of 
investment in the industry. * 

This type of reasoning appears to have been presented by some econ- 
omists as an argument against tlio possibility of maintaining puro 
competitioiv in the steel industry, even it the present firms could be 
forced to disintegrate. Thus, in his arbiclo “Toward a Concept of Work- 
able Competition,” Professor J. M. Clark writes : 

A price whicli at all timea covora only eliorl-ruii marginal coat would lend 
to largo operating dofiolts whonovor demand is abort of capacity, and would 

‘ “An Anttlyfllfl of Blool Vricca, Volumo nncl Co8l3j" Paper9, Vol. 1, United Stnlos Btcel 

Corporation. Now York, 1010. 

’ “TlioCoflt Ciirvo for Steel Produollon," Journal o/rMcal ^conotOl/i Docembor 1010. 

* Aa Professor Vinor baa p-olalcd out, lo tlio oxtonL to wbioli raw matorinl pricoa nml wago ratew for 
11)0 steel Indualry are Ein inoronsin^ funotlon of l])o onLput of aLecl, adjiiatinDrit of monelnry oosla for 
vari(ition.s in Llicaopricca nnd Wagoraloa Icnda lo lower Iho oonipulcdnnatBlnnlooaLaor InrRO oulputu end 
lo roUe Ibo eompwtcd rnwglnal ooflla of omnU ouLpwta. Tbua, vfbilo Ibo tnnrglniA coal muy bo n oonstnnt 
or oven n decreasing funotion of output when ritw malerbl prlcca and wage rntca aro Efi von, It may bo nn 
ineroaBing funotlon of oulput when Allownnco is irnido for llio poaUivo rolallonslilp between raw innkorial 
priooa and wfiRo rales ntid Ibo atcol output. 

It does not nppoar, bowovor, that this qiuilinoalion In of eufllolont imporUiico lo InvnlklnLe ibo 
conoluBloR in llio text Lbnt if prlooa hnd boon mnda oqunl to mArginrtl eoata, It would hnvo boon impoBalbio 
lor Ibo bLqoI indtiatry Lo cover jia flxod coata for ibo oyolo aa n whole, filvon Iho present voinmo of lii' 
voatment In the Indufilry, A rough, fidmiLtcdly unanllafuolory Indicallon of thlo foot la given by ibo aooU 
lor chasriim rclaLlng npodjififed total money coals of ilio Btool Corporation to Its a tool BhlpmontH. A 
Hlralght lino apporira to glvo a naLlafaelory fit to thoso points. Seo “An Analyala of Btool Prlcoa, Volumo 
and CoBLs,’’<?p.cif.,Ghnrtl,p. 10, 
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bankrupt most induatries, no matter how shockproof their capital struc- 
turea. And aince the hoiizontal indWidvial demand curve of pure competition 
leads to a prico that covers only marginal coat, it is not one of the condi- 
tions of workable competition. Instead the requirement is an individual de- 
mand curve with Bufldcient slope to bring price, on the average, far enough 
above marginal cost so that average cost may be covered, over the run of 
good times and bad.® 

It seema to me important to emphasize that the severity in the 
cyclical fluctuation of ateel demand and the constancy of the marginal 
cost of steel production are not theoretically inconsistent with the ex- 
istence of pure competition. For even though the marginal cost ia con- 
stant or even decreasing throughout the observed range of production, 
it is perfectly obvious that it must at some point become an increasing 
function of output. For outputs above 100 per cent of rated capacity, 
the short-run marginal costs of production probably increase very 
rapidly. For such outputs the marginal costs are above the average 
costs of production, and a price equal to marginal cost would be higher 
than the average cost. All that would be required under pure compete 
tion therefore, is that during the course of tho cycle there be a sufficient 
period when each plant operates at a point where marginal cost is 
above average cost to offset the losses made during the depression when 
the plant is required to operate with marginal costs below average 
costs. This condition sets a limitation upon the volume of investment 
that can exist in this industry under pure competition. The volume of 
investment will be only so large as to permit the average cost for each 
plant to be just covered for the cycle as a whole, the profits in periods of 
prosperity being just sufficiently large to compensate for losses during 
all other periods.^® 

Perhaps it should be specifically pointed out that we are here ab- 
stracting completely from the question whether there could remain a 
sufficient number of producers in the industry to meet the requirements 
of pure competition. To separate out the single issue which concerns 
us here we are arbitrarily assuming that the number of remaining firms 
would be sufficient to meet the requirements of pure competition and 
we ask the question whether constancy of marginal coat and severity of 
cyclical fluctuation in demand are in themselves theoretically incon- 
sistent with pure competition. Professor Clark, if I interpret him cor- 
rectly, answers this question in the negative. Thus he argues: 

* American Economic Review, Vol. XXX, No. 2, Juno 1940, p. 260. 

In ft [ooLnoto to Wb aftiolo, ProlCsaor Clark a bn tea tbftt- tkifl fttgumoni waa alao mado by VroiesaDt 
Georgo Silglor during the disouaaion of hia paper at tho Round Tablo of tlip Amcrioaii Eoonomia Aeaooin* 
tion and tto Eoonomotrio Sooieby in Deosmbor 1 D 90 , 
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III tho ordinary course of motlorni?;fttion inid replacement, tlie atand-by 
units (the beat units wbicli arc ]i!ttt not good ciiougli to juBtify keeping them 
at continuous or noarly-contiiuious operation) are not likely to be sufFi- 
cioatly obnolcto and iiieflicicnt to bring their marginal coatM of operation 
up to n point that would yield large profits for the plant as a wliolo: largo 
enough to oITflot operating doficits incurred moat of the time, and to make 
tlio averngo represent an attraetivo return on investment. 

And two paragrapliH further lie writes: 

The industry could unt survive under prioes which were alwaya limited 
to marginal costa of tho Nhort-nui varJoLy, uiilcaa it deliberately deatroyed 
its aupereeded units inatcad of leaving liicm to aervo ns stand-by capacity 
and thua created an aTlificial bottleneck on indnslrial expannion. And that 
may be diamisaed as a poHsibility, for rcftfloiiB liardly necessary to state. 

On tho basis of the reasoning hidicalcd previously, rrofessor ClarVs 
argument appears to me to be erroneous. It possible to have pure 
competiUou whether or not sUuKl-by uuita arc maiutaiued by any firm. 
The sole requirement is that there bo only enough investment in the 
industry to permit cacli firm to cover its average costs over the cycle 
as a whole. It is true, of course, that tlic transition from the existing 
situation to one in which prices were always equal to marginal costs 
would rejidcr valueless a good deal of invcsLnicnt. Tor if investment in 
the industry afc prc.sent is such that the marginal cost of ))roduction docs 
not increaBo aufficicnlly even in peak years, olwiouhly not all of the 
investment could remain if prices wore foi'ccd down to nmrgiual costg. 
But once onough iiivcstmcnl left the industry, so tlial during prosperity 
years the remaining firniB would be operating at suflicioiUly high mar- 
ginal costs to ofTset their losses in depression years, tho industry would 
be fully adjusted to tho cycle. There would bo no further tendency for 
additional invcslmont to leave the industry, nor would tliero bo any 
reason for destroying any atand-by iinihs in depressions. Wo conclude, 
therefore, that cyclical fluctuations of demand and connlancy of mar- 
ginal costa arc not theoretically iuconsislctit with pure competition. 

Tho results under such a hypotlietical ayalem invite comparison with 
those under the present system. In order to avoid any confusion at this 
point, it is important to state that in setting up pure competition as a 
standard of comparison, we are not in any way im])lylng that puro 
competition sliould or even can exist in the steel induslry, in tlio 
economy generally, or, for that matter, in any ])arL of the econoniyc 
Eveiy economist is, of course, aware that pure competition is an ab- 
straction rather than a description of reality, pant, present or future. 

Op. city pp. 260-51, 
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It may even be admitted that the actual market is not a very good ap- 
proximation to the economist's abstraction of pure competition. Never- 
theless, this does not render the concept of pure competition useless, 
We may still use it as a standard of comparison to see how the results 
in any imperfectly competitive market differ from those which would 
exist in the '^theoretical” case of pure competition. 

In making this comparison, it should be noted that we are assuming, 
as presumably did Clark, that the general business cycle would not be 
significantly affected by the existence of pure competition in the steel 
industry. We are thus comparing the present situation with one in 
which only the steel industry is forced to sell at prices equal to marginal 
coals, all other industries continuing their price policies as at present. 
For aa has already been indicated, if there were to be a general change 
in price policy for the economy as a whole, the entire nature of the 
cycle might be seriously affected, although whether it would be damp- 
ened or aggravated is still a matter of controversy. It should also be 
kept in mind that wc are arbitrarily assuming that the cost functions 
for the individual plants would remain unaffected by the change from 
the present situation. In actual practice the cost functions for produc- 
tion proper would very likely go up as a result of the change, although 
selling, transportation, and management costs might go down. On 
balance it appears likely that cost functions would rise. It should per- 
haps be pointed out, therefore, that the comparison made in the next 
paragraph may have little or no significance or may even be mislead- 
ing as applied to the steel industry. Nevertheless, it raises interesting 
theoretical considerations which may be significant for many other 
industries that have also experienced constant marginal cost and se- 
verely fluctuating demand, but in which technical economies of large 
scale production are not so important, 

Assuming that at present only average costs are covered by the 
producers in the industry, it is clear that more steel capacity is sup- 
ported by the present system than would be required under pure com- 
petition. This means that for the cycle aa a whole the price is higher and 
the output lower than it would be under pure competition. This differ- 
ence in price depends upon the difference in average cost over the 
cycle as a whole. The average overhead cost is, of course, gi'eater under 
the present system, but it must not be forgotten that the average vari- 
able costs would in periods of prosperity be higher under pure competi- 
tion. For the cycle as a whole, therefore, the difference in average total 
cost is not as large as might appear at first sight. A second advantage of 
pure competition over the present system lies in the nature of the 
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cyclical flucluatioiiB in pvicoa and output under the two syslcina. Dur- 
ing dcpi’cssions prices would bo lower and output liighcr, while during 
prosperity prices M^ould be higher and output lower than under the 
present pricing system. For prices, the cyclical fluctuations would have 
a greater amplitude but tho average would be lower; \y1u1c for output, 
the amplitude would bo smaller but the average would bo higher. 

Tliese conclusion, s opijear imdcniubic so long ns we compare the pres- 
ent system with one in which the steel indu.stry alone operates under 
pure competition, and in which the cyclical fluctiiationa in steel demand 
can be foreseen with accuracy. TJnrortnnalcly, however, we arc only 
huinaii boing.H, constantly plagued with uncortninty. And once wo ad- 
mit tho existence of uncertainty, it is ])o.s.sil)lo that pure competition 
should produce certain disadvantages which might be sulRcicnt to 
overbalance any of tho previously enumerated advantages. For it is a 
notorious fact that human expectations are perverse in several pha.ses 
of tho cycle. During a major part of tlio upswing when prices and 
production are rising, people generally expect tlicm to rise still further. 
On the other hand, during a major part of the clownswiiig when prices 
and production are falling, people generally expect tliciu to fall still 
furtlier. Under llmso circumstances any factor Avhich increases tho 
amplitude of fluctuations of prices and profits i.s very likely to increase 
the fluctuations of invc,stmcnt ond disiuvc,stmont. 

If prices were made equal to marginal costs in the slcol industry, 
prices and profits would bo considerably higher during the upswing and 
considerably lower during the downswing. It is likely, therefore, that 
there would be a considerable increase iu inveatmont during the up- 
swing which would prove to be unprofitable over the cycle a.s a whole. 
This excess investment would then bo balanced by a greatev volume of 
disinvestment during tho downswing. For the cycle ns a whole, this 
excess investment and dusinvcstineiit is, of course, a coin\>lcto waste of 
resources, This waste may bo greater than under the prc.scnt sy.stem 
in wliioh a greater volume of capacity is maintained than would exist 
under pure competition with correct expectations, but in Avhich the 
smaller amplitude of profit fluctuations probably rcducc.H the amplitude 
of flucluntiona in invcslmcnt. Thus, once we admit incorrect expecta- 
tions which tend to aggravate cyclical fluctuations, it apiicars that 
equating price to marginal cost in an industry with severo cyclical 
fluctuations in demand and with constant marginal cost, may incrcaso 
rather than reduce tho wasteful use of icsourcoa. In other words, in- 
creasod cyclical price flexibility may intensify rather than reduce the 
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cyclical problem of output and employment because of the effect of 
price changes upon business expectations. 

Whether this stabilizing influence is of sufficient importance to war- 
rant mamtaming the status quo with respect to the price-output policy 
of any given mduatij is a matter for careful consideration in each spe^ 
th! ^ ^ depends, of course, on the question whether 

til fof +7 T7 investment by 

vntue of the oligopolistic nature of the market. If the industry is 

e ining only moderate returns, then the important question is the ex- 
tcn to which prices could be reduced over the cycle as a whole by es- 
tablishing a different form of competition ^ 

It should again be emphasized that the argument of the previous 
paragraph relates only to the effects of an isolated change in one in- 
dustry, since It proceeds upon the assumption that the general business 
cycle IS not significantly affected by the establishment of cyclical prS 
flexibility in any one industry. Whether it is equally valid when applied 
to the economy as a whole is still a major controversial issue. Some view 
cyclical pnce rigidity as the major factor in depressions.” Others, on 
he other hand, contend that cyclical price rigidity exercises a stabi- 
lizing influence during both upswings and downswings.” A definitive 
answer to this problem ia not yet at hand. 

Chapter. XX and 
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I N DISCUSSION of pricing policy ftiid tlio trade cycle, a significant con- 
troversy Ims in recent years dovcloi)cd over the problem of price 
flexibility. For the most part the argiiincnt has lieoii concerned with the 
question of price flexibility for the economy ns a whole. In numerous 
instances, however, tlic social desirability of price flexibility has been 
debated even for rather narrow aectors of tlic economy, ottier parts 
considered as data, 

One of the sectors wliose pricing behavior very frequently has been 
pointed to in this connection is the steel industvy. Some pvopouenta of 
price flexibility have asserted that insbituiioiial changes in the steel 
market in the direction of greater price lloxibility would mgnilicantly 
aid in stabilizing einployjncnt without bankrupting tlio industry. 
Opponents have countered with the statement that the greater price 
flexibility at best would bring about little improvement and might 
conceivably increase iiisLability, 

The contention, s of both of these groups are based in part upon 
sumptions with respect to the short-period prico elasticity of demand 
for Btech 

This paper is a summary of five research reports whoso major con- 
cern was to cast aomo light on the nature and importanco of atccl price 
changes with respect to cyclical variationB in steel output, These rc- 
I>ovta were written imdor the general supevviBion of Dv. T\ 0, Yntema 
by members of the Special Economic ResGarch Section of the United 
States Steel Corporation, The papers were presented and discussed at 
hearings of the Temporary National Economic Committee in January 
1940, and have been published soparatoly by the Corporation as the 
first five pamphlets of volume 1 of its T,N,E.C, Papers, 

I cannot here consider the arguments or the data of these papers in 
detail, Rather I shall attempt to point to what I believe the authors 
considered their main arguments and findings. 

At the outset it should bo made clear that the authors of these five 
papers did not intend to, and did not discuss the following; 

(1) Tlio long period elasticity of demand for steel (although some 
conclusions can bo drawn by imi)lication). 

(2) The so-called ^'cross elasticity” of demand for an individual 

* ApftporproaoiiLcdnt Uio 102nd Anniinl Moolingof llio Amorlonn Blnllfllionl AbiiooIaIIoti, Cliioago, 
DooombDr&7, 10 10, In a ncBalon Joint wiOi tliolSoonomcLrlo Soololy. 


no 
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futDut'^Ur"' was concerned with demand for the 

output of the industry as a whole. 

(3) Price flexibility for the economy as a whole. That part of the 
economy outside the steel industry was considered as data 
of considering the arguments presented in these several analyses 
of demand, we need a few definitions and a little algebra. ^ 

Defmikons. The term steel should be understood to mean what is 

“Wi “Ili-e mills industry, 
(ill) A vroducUm^-from-sted la any product one of whose raw 
materials is steel sold by the steel industry 
Let 

t( 0 the time series of the price of steel 

sumS EM uiTor'*? number of physical units of steel con- 

of fbe price of prodiicts-made-from-steel 
/(O the time series of the (time) rate of increase of steel inven' 

steel).“ (pi-oducei-s of products-made-from- 

Then the following relation is obviously true: 

Sit) = Q(i) X m + 7(f). 

Let us denote by the symbol E,, the (partial) elasticity of some variable 
K with respect to another variable :r(0, other factors deterZing 
y(<) lemaimng unchanged, except as they are caused to change b? 

lelatfon:'" elasticity 


E 


r . ^(0 1 

I Sit) J ^ X Ei^. 


m 


Sit) 


The rnagnitiide of these elasticities varies not only in trend and cycle 
but also with the length of the period during which steel buytrand 
buyem of pmducts-made-from-steel make adjustments to ang^ 
111^(0 and the resulting change in P(i). Only short adjustment period 
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In measuring these cksticitica Ihrco complementary approaches were 
used; 

(A) The “Buhatitution” method, 

(B) Multiple correlation mialyaia of time series, 

(C) What Professor Tinboi'gon colls the "common sense” ap- 
proach. 

The Subsiilulion Method. The argument u.scd in the niinlyaia of the 
demand for ateel by the automobile industry (J. L. Mosak), and by 
the railroad and container induHtric.s (M. II. Segal) is for the most 
part that of the substitution method. 

Tills method is concerned with elasticities of "run" only long enough 
to eliminate the price speculation cloalicity. In tills ease Ert—Q. 

Thus tlio elasticity relation bccomea 


Ea, 



+ Et*). 


The metliod then assumes that 


1(0 

(a) is ordinarily quite small so that 

S{1) 



can be taken as close to unity, 


(b) Ep,<^R, 
rT . 

where is tho cost of steel per dollar value of produet-made- 

from-steol. That Ept is not much greater than li is cortniiily a 
reasonablo first assumption. 

Furthermore, it seemed reasonable to suppose on a priori grounds lliat 
for such short adjustment periods Etw would be nogligiblc. Graphic 
correlation analysis in the auto and container studies gave results con- 
sistent with this hypothesis. With these o-ssumptions tho elasticity re- 
lations become 

Egr EqpEpx Osi Eqpll, 


For automobiles R has recently approximated 0.16. Roo.s and von 
Szolieki's study of automobile demand yielded —2.60 ns a maximum 
estimate for Eqp, Thus for tho autonrobilo industry 

Es, - 0.16 X 2.60 = - 0.376, 

which is probably high (numorlcally) rather than low. 
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For tho container — canned goods — ^industry R varies for typical 
canned goods up to a maximum of around 0.25; 0.16 is probably a 
fairer figure for R for the industry as a 'whole. Estimates of Eqp were not 
made, but on the basis of various studies of the demand for food^ it 
did not seem reasonable that Eqp could be os great numerically as 3.0 
or i.O. Therefore, it is very doubtful if Est is numerically greater than 
1.0 for canned goods. 

The analysis of the railroad industiy's demand for steel is more 
complex for: 

(1) The railroads do not sell an actual physical product-made- 
from-steel, but services, 

(2) Their demand for steel is almost wholly replacenaent demand, 
Consider the products-made-from-steel in this instance as railsJaid, 

locomotives and other rolling stock, etc, For the short run it is reason- 
able to assume for these products that their respective ^ 0. The 
effect of steel price variations on the demand for steel will thus de- 
pend upon their effects on: 

(1) Railroad costs, hence railroad rates, and ultimately railroad 
traffic, 

(2) The allocation of replacement purchases, given total purchases 
over the cycle aa a whole. 

The ratio of steel outlays to total railroad revenues is very small, 
averaging about 5 per cent over the period 1922-1938. Wlierefore, 
railroad costs, and hence rates would at best be little affected by steel 
price changes. This insensitivity is enhanced by present institutional 
arrangements with respect to rate-maldng. So unimportant are steel 
expenditures in total railroad outlays that it is doubtful if steel price 
changes are even considered in rate-making. The elasticity of demand 
for railroad services is certainly not high enough to make steel prices 
of more than negligible importance in determining rail traffic. 

For all practical purposes, the railroads^ total demand for steel for 
the cycle as a whole can, therefore, he taken as independent of steel 
prices. However, it is conceivable that the time allocation of replace- 
ment purchases is sensitive to steel price changes. The railroads might, 
perhaps, profitably follow a cyclical policy of making replacements dur- 
ing the cyclical low of steel prices. 

There is practically no evidence that the railroads have followed such 
a policy in the past. The decisions required are apparently of longer 
run than the railroads have been willing to make. When traffic and in- 
come are low, replacement pressure is also low, and the replacements are 
postponed. When traffic is high, replacements become necessary almost 
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wiUiout regard to price. Tlius in the present institutional Betting, the 
elasticity of demand for steel by the railroads is probably very small. 
Some other values of R for various products-inadc-from-stccl follow: 

Per cent 


Hoinforccd concrete road 0,7 

dCleclric refrigerator 3.4 

Pour room framehouse 4.3 

Apartment house 5.9 


Low priced farm iinplcmenls 22.3 

In the majority of ca8e.s where evidence was available, the value of 
the steel co.st ratio, R, was lc.S8 than 0.25, and in many cases lass than 
0.10, With the oxeeptiou of tlic lloo.s-von .Szoli.nlci figures on the elas- 
ticity of demand for automobiles, values of the Eqp were not available, 
However, it Bceins doubtful if the.se elasticitic.s were, except for in- 
significant casas, in cxcasa of 2.0 or 3.0; even smaller figuras seem more 
reasonable. Most producls-mndc-from-sLcel are durable goods, as the 
studies cinphtisiKcd, and on a priori grounds it i.s reasonable to expect 
this category of goods to have small i)ricc elasticities. 

The Multiple Correlation Analysis. In the multiple correlation analy- 
sis an attempt was made to get an over-all picture of the demand for 
steel. Annual data for the years 1022-1038 were used with trends 
eliminated in the regressions. Tims, the period of “run” of the rc,sult- 
ing demand I'cgrcssions was short — probably not exceeding two years, 
In the absence of an adequate dynomic demand model, linear multiple 
regressions wore fitted. Graphical analysis of the data failed to indicate 
clearly what other hypotheses as to the form of the regression would 
have been more appropriate. 

Three estimates of atcol sales were itscd as dependent variables; 

(1) Steel bookings — that is, new orders of steel, 

(2) Steel shipments, 

(3) Total Btccl ingot production. 

The first two scrio.s were estimated by multiplying the coirasponding 
United States Steel series by the ratio of the steel industry’s ingot pro- 
duction to that of the corporation. 

Two series of composite steel prices were used alternately in llio 
analysis : 

(1) The Iron Age composite price of finished Hlcel, 

(2) The United Stales Steel’s compo.slt() mill-net yiedd index. Both 
price series gave approximately the same rc.sults. 

The other independent variables included one or more of the follow- 
ing variablca : 
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(1) Supernumerary national income, 

(2) Corporation profits, 

(3) The Federal Reserve Board index of industrial production (with 
the iron and steel component removed), 

(4) Link relatives of the composite price of steel, 

(6) Link relatives of supernumerary income, 

(6) Time-trend. 

The multiple correlations, as might be expected, were all very high; 
the smallest one was above 0.90. The gross inter-correlations between 
the steel price series and the other independent variables in any one of 
the regx'essions were all low, the highest one being 0.74 (between the 
mill-net index and corporation profits). 

Although the elasticities varied considerably from regression to re- 
gression they were consistent in being numerically loss than unity. 
Only a small percentage of the variation in steel sales was accounted 
for by steel price variations. 

The Common-Sense Method. The third approach used was the com- 
mon-sense or literary method characteristic of most current surveys 
of business conditions. Week to week fluctuations in steel sales over the 
four years — 1936 through 1939 — were studied by this method. This 
period was chosen both because it was recent, and because it included 
substantial price fluctuations and great variations in steel sales. 

The arguments of this analysis are so detailed that I can do little 
more here than refer you to the paper itself and summarize its findings. 
Reasoning from a study of several steel industry and steel consumers 
trade journals and from a ^'common-sense*^ correlation of well over 100 
relevant economic time series, it was concluded that the price elas- 
ticity for adjustment periods of 6 to 8 months or less was very small, 
and for very short periods probably positive rather than negative. 
Changes in the level of steel buying over this period could, for the most 
part, be explained by: 

(1) The volume of steel inventory accumulated by consumers in the 
recent past, 

(2) JSxpected steel prices, 

(3) The current and anticipated level of general business activity, 

(4) The length of time required to fill new orders of steel. 

The evidence indicated that price flexibility had perverse short-run 
effects in this period. Price advances generated expectations of further 
price advances, forward buying, and over-accumulation of inventories. 
Price declines had the contrary effects. The importance of price changes 
on price anticipations has, I believe, important implications for .short- 
run price flexibility theory. 
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T o A sniSATEn extent than many incmljoi'a may roalizo, the American 
SLatiaticnl Association owes its present vigoi’oiia condition to 
Robert E. Chaddock. In 1917 he accepted the oilicc of Secrclnry- 
Trcaaiircv of the Aaso elation and lor seven years gave of his time and 
energy with unliniiLcd genorosity. The Association was sorely in need 
of firm' guidance in 1917 and, with the hclj) of Mrs, Chivddock, he in- 
stilled now life into tlio organization. Terminating his work as Secre- 
tary-Treasurer in 1924 he was elected rrcsiclout of the Ansociatiou in 
1926. In his presidential adtlvcss'- “The Function of Statistics in Under- 
graduate Training" ho said : 

My fchoaiQ ia that tho iindcrgmduato majoring in the uocial Hcicncca must 
have apccifil braining In fciio inducUvo aciontifia nicMiod applied fco tIic;io fields 
and that he should have it early in liis work aa a fundamental cdncaiionnl 
eqiii'pmeni, A oourso in cloinentary sLabistical methods should be given, as 
laboratory courses aro now given to begiimors in the physical scioaecs, This 
Gonrao would bring flbiidcuts into iiUolIigciit contact with tho facta of our 
social, cGoiiomio and political life, an increasing number of whioli aro ox- 
proaacd in quantitative form; it would placo ompluisia upon accuracy of 
information, upon valid mothotls of analysis and comparison, and upon 
caution In gonernUziug; and it would aid in describing the situations of 
OYory-day life without promaturo theorizing. 

. « . The use of the iuduotivo method requires rlgovoUH training in scicn- 
Ufle procedures. Wo aro permitting tho undorgraduato in tho social scicJicos 
to become lost in a wilderness of concroto data and badly supported gem- 
oral statomcntfl witlioiib showing him how to find liia own way about. Jla 
has not yot acquired the wariness and wisdom that acioiitifio training gives, 
and ho is lured constantly on false trails, duo to tho bias of his liopcs aiul 
ontluisiasmB. Wo have an obligation of first importaiieo to remedy tins 
aituation. The elemonts of statistical method given as a fundamental dls- 
clpliao to undergraduates will furnieli them with tho broad foundatjons for 
Bclontifio work and will cultivate thoir oritical judgment of facta and ex- 
planations o/Torod by others. 

li’or this purpose atatistica should not bo coucoived in any narrow or 
professional acnao- It Is not mcroly tcchniquo or a braiicli of mathematical 
BCienco. It is concornod with a body of principles and methods devcloiicd 
to guide the student in nssembling and in handling quantitative data. 
It is a point of view, a method of attack. It involvca monaiiroinonts, count- 
ings and estimates, a careful record, intolligcnb groupings, diacriininabing 
analysis, logical comparisons, clear proaojitatioiifl, and cautious weighing 
of ovidonco. Thoro aro principles and proccdurca common to many clif- 
foront fiolcla of work. These conBliinl^ iho wiily of the subject. Wo can lervvo 
the Bpociftl rncthods to be developed and applied to particular problomH hy 
profesflioiial and rosonrch workora. 

^ Thin Jox)nr<Ai., Mwoh IBIO, p. 1. 
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■ Robert Em&tet Cha^ddock, 1879-1940 

In 1908, as a young man, be had already begun a career of unaelfish 
service as he worked with the boy’s club of the Union Settlement in 
New York City. Even then, Robert E. Chaddock had that gracious 
manner and that willingness to give unstintingly of his own time to 
help others, which later endeared him to so many of his students and 
colleagues. His service at Union Settlement bore its own reward for 
at Henry Street Settlement was Rose A, Eallbush. They met, through 
their settlement work, and two years later Miss Eallbush became Mrs. 
Chaddock. 

Robert Emmet Chaddock was born April 16, 1879, at Minerva, Ohio, 
where he attended grade and high school. His father was a farmer and 
the future authority on population learned about the practical side of 
food production. He graduated from Wooster College in 1900 and 
taught there from 1900 to 1905. Wooster honored him with an LL-.D, 
in 1929. Leaving Wooster he came to Columbia and enrolled as a 
graduate student under the late Professor Eranklin H. Giddings, He 
received his M.A. degree in 1906, was University Eellow in Sociology 
1906-08, and received his Pli.C. degree in 1908. He was Instructor in 
Economics at Columbia 1907-09, One year after receiving his doc- 
torate he joined the stafi of the Wharton School of the University of 
Pennsylvania as Assistant Professor of Economics and Statistics, where 
he remained until 1911. In 1911 he returned to Columbia as Assistant 
Professor of Statistics to carry on and further develop the work ori- 
ginally begun by Richmond Mayo-Smith. In his later years Chaddock 
bore a remarkable resemblance to Mayo-Smith. In 1912 he wa ;3 pro- 
moted to Associate Professor of Statistics and in 1922 he was made 
Professor of Statistics. His interests were primarily in the fields of 
population and vital statistics and he was therefore a member of the 
Department of Social Science. He served as chairman of the depart- 
ment for some months immediately preceding his death, which occurred 
October 21, 1940. 

Robert E, Chaddock’s professional activities were national and inter- 
national in scope and led to developments of outstanding importance. 
Erom 1925 until his death he was a member of the Joint Advisory Com*- 
mittee to the Director of the Census. Growing out of the work of this 
committee, and under its authority, recommendations were presented 
to the Director of the Census which resulted in the reorganization of 
the Division of Vital Statistics in 1935. In 1937 he was elected chairman 
of this advisory committee and served faithfully to assist in planning 
the 1940 census. 
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Amisiiican Statistical Association • 


From 1933 to 1930 lio was a member of the Committee on Govorii- 
ment Statistics and Informational Services, which was jointly set up 
by the American Statistical Association and the Social Science Re- 
search Council. The activity of tliis committee resulted in the forma- 
tion of the Central Statistical Board, now the Division of Statistical 
Standards of tho Bureau of the Budget. Rocommendatione of the Com- 
mittee have resulted in many jmi)rovcmcnl.s in government slalisUca. 

In July 1928 there wna liold at Paris an InlcrnaLional Conference on 
Population. Professor Chaddoclc was n delegate to this conference rep- 
resenting the Social Science Research Council. Tlio purpo-se of Die con- 
ference was to organize the International Union for the Scientific Study 
of Population Problems. At the time of Ids death he was a member of 
the American Committee of this International Union. 

He was one of tho foundera of tho Cities Ccnsii-s Committee which, 
under the Icadorahip of tho late Dr. Walter Laid! aw, developed the 
"censua tract” unit foT enumeration and tabulation of population and 
other types of data in New York City, Following the lead of New York 
many other cities have adopted the "census tract” idea. The functions 
of this committee arc now continued under Llic Welfare Council of New 
York City. At tho time of its formation Professor Chaddook was con- 
sultant to the Research Bureau of the Welfare Council and at the time 
of his death was chairman of its Roscarch Coinmitlco and a member of 
tho Executive Committee. Ho wa.s also fiomolimo consultant statisti- 
cian of tho Commonwcallh Fund in its Child Ilcallh Demonstration 
and member of tho Advisory Council of the Milbnnk Memorial Fund. 
Ho was a member of tho Committee on Rcsoarcli in Medical Econom- 
ics from its organization, and at the time of hia dcatli was vice-chair- 
man of the Committee and a member of the editorial board of the 
quarterly journal Medical Care of which the Committee is sponsor. 

Professor Clmddock's bast known publication was “I’rinciplcs and 
Methods of Statistics” (1925), a loading textbook on statistics. He was 
at work on a revision of this volume at the time of liis death. He was 
also author or joint author of numerous books, reports and articles on 
economic, sociological, and statistical lopic.s. 

In addition to being a Fellow and former President of the American 
Statistical Association he was also a Fellow of tho American Public 
Health Association, and of the Population Association of America. He 
was n member of tho Inlcrnalionnl Statistical Institute, tho American 
Sociological Society, Phi Bela Kappa, and the Century CIuIj (Now 
York), 
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■ Robert Emmet ChadbocKj 1879-1940 

Those of us who knew Robert E. Chad dock either as instructor or 
colleague, or both, will think of him not so much as guiding spirit of 
the American Statistical Association during critical times, not so much 
as outstanding authority on population and vital statistics whose ad- 
vice was highly valued and often sought, but rather as patient teacher, 
helpful and kind, who was always willing to take his time, busy though 
he might be, to assist and advise any of those who turned to him for 
heli^, A host of fidends in diverse fields will miss and long remember this 
kind and gentle councillor. 

FliEDBRICK E. CnOXTON 

Columbia University 



RAYMOND PEARL, 1870-1940 


B ioanAPHiCAi. skctclica of Raymond Pearl have appeared in a 
number of journala since hia death on November 17, 1940. Moat 
ol these have outlined the impovlaiit facts of his life, the titles ol his 
books, and the several ficlda of investigaLLon in which lie worked. Tlio 
renders of tliia JouriNAn are undoubtedly familiar with those details 
GO that a further recital of tlieni hero does not sconi essential. They 
have been excellently summarized by Professor IjOWoU J, llccd in a 
recent issue of Science} 

Raymond Pcarr.s preoccupation was the biology of man. An evnliia' 
tion of hia work must take into account the point of view from which 
he saw that field. The task he assumed was the coordination of the 
several aapccla of the investigation of man: the physiological, the 
medical, the anthropological, the genetic, the social and the ethnologi- 
cal, to name a few, In seeking to bring the fruits of all these modes of 
investigation into a broad outline of tlio life history of man, ho found a 
solution in the quantitative approach. lie was among the first, and one 
of the most innucnlial, of those wiio fostered the slatisticnl approach 
to the study of man, 

In this large view which he developed with remarkable compofccnce 
and keen insight, he finally camo to center liin attcnition on certain 
particular phasea of the life history of man which wore not only of 
first importance but in which his own special talents could be most 
productive. If the foregoing is a correct evaluation of what the study 
of human biology meant to Dr. Pearl, it was fitting and perhaps in- 
evitable that he should have concentrated his later interests on fer- 
tility and population, and related fields of investigation, 

Dr, Pearl waa one of those moat largely rcKponsiblo for the high 
quality of prcBoni-day American research in population. His was the 
most active part in the formation of the International Union for the 
Scientific Investigation of Population, of which ho was the first presi- 
dent and out of wliieli grew the present Population Association of 
America. 

He undertook the investigation of population with lus characioristlo 
broad outlook that encompassed many and varied approaches. His 
work during tho last and most significant period of his career, at the 
Johns Hopkins UnivcrBiLy Scliool of Hygiene and Piililic HealUi, from 
1918 until hia death, is outlined by the subjects of hi.s published volumes 
during that time, These titles attest tho wkltli of his view; The Biology 

I Vol 02, No. 2 m, DoQombor 27, lOaC, p. fiOB. 
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•Rawosd Peahl, 1879-1940 

of Death (1922); Studies in Biology (1924); The Biology of Population 
Growth (1926) ; A kohol and Longevity (1926) ; The Rate of Living (1928) ; 
Constitution md Health (1933); The Ancestry of the Long-Lived (co- 
author, Ruth D. Pearl, hia daughter) (1934); The Natural Bislmy of 
PopuMm (1939). 

Each of these works was the resultant of a vast quantity of com- 
pilation and analysis. Each is characterized by boldness, novelty, and 
freshness of thought; and by a unique, polished and engaging style. 
Primarily, however, each was provocative and stimulating to a wide 
audience of varied interests. 

Among his always crowded, busy, and productive days, Er. Pearl 
was able to find time for other interests and activities that set him 
apart as a most remarkable pemonality. His capacity for enjoying life 
was unusual, and manifested itself in a straightforwardness and sim- 
plicity of devotion to his family and home and friends. To Dr. Pearl, 
enjoyment meant whole-hearted participation, and this is best exempli- 
fied in his relish of music. He was a guiding spirit in two amateur musi- 
cal groups in Baltimore, which played for the sole purpose of amusing 
themselves. Although he had some ability with most wind instruments, 
his principle love in the later years of his life was the difficult French 
horn, from the playing of which he derived considerable delight. 

At no time was the richness of his personality more evident than 
when he imdertook the lAle of genial host. In the quiet and dignity of 
his home, he loved to entertain his friends, his students, and hia col- 
leagues. In such quiet hours of companionship, the depth of his thought 
and of his knowledge transferred to those who sat around him a meas- 
ure of hia own enlightenment and inspiration. 

Halbbbt L. Dunn, M.D, 



A COllItlCCTION 

F ootnote 8 of Uio arLiclo, “Tlic KlTcoUs of I'Vdoral Rcivoiuic AcLs of 
1038, 1030, and lO-iOon llioUcaliznlioti of Ciaiim aiul Losses on Sc’ 
cuvilioa" ajuinttring in the Diwmbnr lO-lO iHniin ttf lliis JouitNAt,, p. G08 
stales that 8 poi’ cent is llio inaxiinuiii rutn npiilirahin to not oapital 
Rtiiiis unclor tho hioonio tax law of Now York Slalo. Tliia was triio wlicn 
tlio htwis of tlui arlicli' and illiiHlnitivn lalilr.s wero ins'parotl. Hiuco that 
lime the maximum Now Yt)i'k Stale ralo lins ))(^nii roduood to per 
cent. Tiiis oliaiiRf) in no way affocts llio thnny and formulae used in 
the article; but llic illustrative tables do not indieale |)rficisoly tho 
present situation for New York State taxpayers. The .sum of the ap- 
propriate federal and slate riUos should be. used in practical applica- 
tion of llio formulae. 

Q. FoiiiiEST IValkeh 
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PROCEEDINGS 


102nd Annual Midbtinq 

BTEYBNS hotel, OHIO ago 


PROGEAM 


Thursday ^ Decomher lO/fO 


— 2:30 p.M. — 


^uoblbms op Bank CAPTTAti 

ChaimaD', Donald S. Thompeon, I^edetal Deposit InsuraTice Corporation 
BeUfminoiion of Adequacy of Bank Ca'piial 
Homer Jones, Federal Deposit Insurance Corporation 
Sources of Ca’pilol Fund^ 

Roland Robinson, Board of Governors of the Federal Reserve System 
Banf: Oapital and Credit E^paneion 
Roy Reieraon, Bankers Trust Company 
Dificusaion: Joseph E. Loffcua, The Johns Hopkins University 

Walter LichtouBtein, First National Bank, Oliioago 

Cbb Estimation op Animal PorULATioNs 
(Arranged by the Blometrica Seotion. With the Eeological Society of 
America) 

Chairman: V. E. Shelfordi University 0/ Illinois 

The Ealinuition of Insect Population ouer Areas of the MagniHide of a Towjiship 
Geoffrey Beall, Domimon Entomological Laboratory 
The Measurement of Fish Populalions in Inland Waters 
David H, Thompaon, lllinoia State Natural History Survey 
Methods for Estimating the Population of Mammals 
L. R, DiCQ, Univorslty of Michigan 

Cooperation of Statisticiana and Ecologists on Problems and Methods of Mutual 
Interest 

Thomas Part, University of Chicago 
Diacusaion: A, G. Clark, Colorado State College 
C. P. Wineor, Iowa State College 
C, C. Craig, University of Michigan 
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American Statistical Association- 


Thxinday^ DcwitUiGr 25, tQ/fO 


— 2 130 P.M.— 


Statistical Rbbearcji in tub Fielr of Pudmc Welfare 

(Arranged by the Joint Committee ou llolicf StatinticN) 

ChaiTman; Aiuio E, Geddea, Social Socuiity Board 

The Food Stamp Plan ajtd Ccrlain Other Programa aa They Affect Public Aa- 
sialaiice StaliaiicB 

E. K. Forobco, lUlnols Stato Emergency Uoliof CommlHsioii 
Depr eased Areas — A Blind Alley of Belief 
jolin N. Webb and Malcolm Brown, AVork Projccta AdminiBtration 
Research in Adviiniatration of Public Aaaiaianco 
Benjamin Wood, Wiaconaiii State Dopnrtmont of Public Wclfaro 
DiscuBsion: Norman Lazar lib, IllinoiB State Department of Public Wei fare 
Don Trauger, Iowa State Board of Social Welfare 


— 8:00 p.M, — 

Measuhement op Marketinu Efficiency 

(With the American Marketing ABsociation) 

Clinirman; Theodore N. Beckman, Ohio Stato Univerflity 
Criteria of Economic and hfarkcling Efficiency 
Nafchaimol H, Engle, Adviaory CoinmiBsioii to the Council of National 
Dofonso 

Efficimcy within the Marketing Struclnro 
Roland S. Vailo, UiiivorBity of MimicBota 
A Critical Analysis of Recant Literature Dealing with Marketing Efficiency 
CharlcH F. Phillipa, Colgate Univotaity 
DiaeiiBsion; Wroo AldcrsoPj CiirtiB PubliBliing Company 
John Albright, Bureau of the Coubub 
IL W, Ilucgy, Uiilvoraity of Illinoia 

Some Pjioulbmb qf National Defense 

Chairman; W. Leonard Crum, Harvard Univerflity 
The Problem of Sialislical Control — Military Aspects 
Richard O. Lang, Oflico of the ABaifltant Secretary of War 
The Prohlejns of Siatiatical Control — Economic Aspecia 
Robert 11. Nathan, Advisory CommlBsion to tho Council of National Defonao 
Business Approaches to Bcarmainent Prodxiction Control 
Theodore II. Brown, Harvard Univerflity 
lIoHsing in Relation to National Defense 
Samuel J, DoaniB, Advisory CommiBBion to the Council of National DefenBO 
Measuring Ihe Labor Rcqniremonia 
’Stephen M. DuBrul, Gonoral Motors Corporation 
Labor Rcqnirc7ncnta Eatimated for the Aircraft hiduatry under the National Dc^ 
fenae Program 

Donald H. Davenport, Bureau of Labor Statiatioa 
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Friday ^ December 27 ^ 1940 


— 10:00 A.M, — 


AcMINISTnATlON OF THE WAGB-HoUII LAW NbbDBD iMPnOVBMBNTS IN IN- 

FORMATION 

(TVith the Amorican Association for Labor Legislation) 

Chairman: Kdith Abbott, Univeraity of Chicago 
Adminislralive Jleuieiy and Proposed 1 7nprooe7nenla 
Thomas Holland, U. S. Pepartment of Labor 
A Stale View of Needed /wproyeincnfB 

Anne S- Davis, Illinoia Stabe Department of Labor 
Labor’s VUv) of Waae-IIour Lavf Adviinisiralion 

Abraham Plotkin, International Ladies Garment Workers TJnion 
Discussion; Mary Anderson, Women’s Bureau 

Agnes Nestor, Women’s Trade Union League 


CONTniDDTBD PAPBRa 

(Arranged by the Biometrica Section) 

Chairman: George W, Snedecor^ Iowa Sfcato College 
The Median aa a Forecast Value 
Alan E, Trcloar, University of Minnesota 
Variations in the Number of Febrile Patients with Pulmonary Tuberculosis 
Alvin Mayno, University of Illinois Mcdionl College, and John S. Howe, 
Medical College of Yirginia 
On the Moriality in Huahands and Wives 
Antonio Ciocco, National Institute of Health 
On the Use of the Chi-square Test viiih /S[?HaK E^peciaiionQ 
H. 0, Pryor, Kansas State College of Agriculture and Applied Science 

Determination of Depth Dose of X rays from Data on the Growth of Lettuce 
Seedlings 

C. I. Bliss, Connecticut Agricultural Experiment Station 


Census Data — Thbih Pojim of Presentation 
Chairman : Howard Whipple Green, Cleveland Health Council 
PTobleina Concerning the Availability of Cctibub Data 
Halbert L. Dunn, M.D., Bureau of the Census 
The Form in Which Stalls lies Should Be Presented To Be Most Easily Used by 
the StaiisHcian 

Lester S. Kellogg, Advisory Oommiaaion to the Council of National Defense 
Siatislica Requested from a Dusineaa Library 
Roso L, Vormolker, Clovoland Public Library 
Eow the Consumer of Statistics Likes the Facts Presented 
John W. Love, The Cleveland Press 
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Friday^ Dtcemhct 57, iQJfi 
— 10:00 A.M. — 

Statibtioal Analysis of tub Demand foh Steel 
(With tho Econometric Socioty) 

ClmlrranJi: Hufiia S. Tucker, Goncrfll Motors Corporntion 
'NaiuTC of the De»ianrf/or Steel 
IL Gregg Lewis, University of Ghiesgo 
Cost Funcliona in the Steel Indualry 

Mordecfti Eyickicl and Knthryn 11. Wylie, U. S. Department of Agriculture 
Theoretical Iviplication of the Analyaif 
Jacob MoBak, UnivorBlty of Chicago 
DiBcuBaion: Gorhard Tintner, Iowa State College 


— 12:30 p,M. — 

Luncheon Meetino, Census Tiiact Conference 

(Arranged by tho Committee on Cenaus Enumeration Arens) 
Chairman: Howard Whipple Green, Cleveland Health Council 


—2:30 P.M.— 

Standard Census Tract Tadulatxonb for Census Tract Cities 

(Arranged by the Commilteo on Census Enumeration Areas, continuation of 
tho luncheon meeting) 

Chairman 1 Howard Whipple Green, Cleveland Health Council 
Proposed Cenaua Traci Tahlea from 19/fO Cenaua Data 
Philip M. IlauBor, Bureau of the Census 
CensuB Data by Dlocka for Larger Citica 
Howard G. Bruneman, Buroau of Llie Census 
Significance of Block Data 

Ernest M, Fisher, Member of the Coinmittco 
DiBCUBsion of dovolopmonts In the use of census tract data, by the ro])rGac]i^ 
tatives of ten cities 

Statistical Phases of the Prodlem of Unemployment 
(With tho American AsBociation for Labor Legislation) 

Chairman; William A. Berridge, MoLropolitaii Life Insurance Company 
What ConstUuica Optimum Employinenif 

E, Gordon Kcitli, University of Pennsylvania 
Meaning of Un€7nploy7ncnl Estimatci 
Aryneas Joy, Buroau of Labor Statistics 
Dynaviica of tho Labor Market 

Howard B. Myers, Work Projects Administration 
Cyclical Flucinationa in tho Demand for Labor 
Spurgeon Bell, National llcsourcca Planning Board, Executive OHico of tho 
Proaidont 

Relation of Dofemo ExpenditnTea to Einploymcnt and National Income 
Louis It. Bean, Buroau of Agricultural Economics 



• PnOCBBDINGS 


fritlay, December )87, I 04 O 
— 2:30 p.M. — 


127 


SiaNinoANCB A>iD Limitations op Odu Major Pricjb Indb:xpib 

Chairman: Stuart A, Rice, Bureau of the Budgob, Executive Office of the PrOai- 
dent 

Wholeaale Price Indexes 
Francis E. McIntyre, Indiana University 

Coat of LivuiQ Jndcaea 

Robert A- Sayre, National Industrial Conference Board 

Indexes of Prices Farmers Pay 
Joel Dean, University of Chicago 

Price Indexes as Viewed from the Standpoint of the National Defense Program 
Martin Tnitel, Advisory CommiBsion to the Council of National Defense 

Discussion; Lester S. Kellogg, Advisory Commission to the Council of Na- 
tional Defense 

Ruth W. Ayres, Advisory Commission to the Council of National 
Defense 


Round Table on Financing the Defense Program 

Chairman: Robert R. Nathan, Advisory Commission to the Council of Na- 
tional Defense 

Discussion: Milton Gilbert, U. S. Department of Commerce 
Albert Gailord Hart, Io>Ya State College 
Richard A. Musgravc, Harvard University 
Murray Shields, Irving Trust Company 
Homer Jones, Federal Deposit InauvancO Corporation 


Analysis op Variance 

(With the Institute of Mathematical Statistics and the Econometric Society) 
Chairman: Paul R. Rider, Washington Univeraity 

The Relation between the Desion of an Experiment and the Analysis of Variance 
A. E, Brandt, U. S. Department of Agriculture 

The Underlying Principles of the Analyeie of Variance and Associated Tesfa 0 / 
Significance 

Churchill Eiaenliart, University of WiBConain 

The Applications of the Analysis of Variance to Eon-Orthogonal Data 
Wi G. Cochran, Iowa State College 

Diacusaion; Gertrude M, Cox, North Carolina State College 

Jolin F. Kennoy, University of Wisconsin Extension Division, 
Milwaukee 

W. Edwards Doming, Bureau of the Census 
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American Statibticai. AasociATioN- 


Ffidayj December iOJ^O 


— 8:00 VM , — 

PnEBlDBNTlAt- ADOnKOBEfl 

(With tho Amoricttn Sooiologicnl Society) 

ClmlTinani William F. Ogburn, XJiiivorsity of Gbicago 
An Inquiry into Iho Naluro and CauscB of tSlaiisticiana 

F. Lcalio Ilayfordi Now York City, Preflidonb of Llio American StntiBtical 
Association 

iSfojRO Itcflcclions on Sociology Diiruig a Crisis 

Robert M. Maclvcr, Columbia Unlvorslty, President of the American 
Sociological Society 


Sahirdaijt December 10 40 

—0:00 A.M,— 

Annual Ddbinebs Mbetino, Report and Election of Oflicora 

— 10:00 A.M,— 

The Finanginq op Businebs 
Chairman: Neil II. Jacoby, University of Chicago 
Liquidity t Debts and Equities 

Albert Qailord Hart, Iowa Stato Collego 
Sour cos and Uses of Corporaiion Funds 

Arthur llerBoy, Board of Govornorfl of tho Federal Rcaorvo Syatom 
Financi^ig of Business Through Bank Tcnn Loans 
Loo Achtaohin, Society for Saviiiga 
Diecussion: Charles Morwin, National Bureau of Ecouoinic Roaoaj’ch 
Raymond Ilcngroiij Securitlca and Exchange Commiflaion 


Collection and Use of STATiaxica ron Quality Control in National De- 
fense iNDUBTniBa 

(With tlio Institiito of Mabhcmabical Statisbics) 

Chairman: C. W. Gates, Western Electric Company 

Ileport on the Quality Control Program of the A7ncrica7i Slajidanh Aaaocicition 
Prepared by the Coinmittco and presented by G. S. BarroLt 
Sample Vcrijicalion in tho Adininistralion of tho Population Census 
W, Edwards Doming, Bureau of the Census 
The Iviportanco of the iStatisHcal Viewpoint in High Production i\/rt 7 tu/nc/i£rmff 
P. L. Alger, General Eleebrio Company, preHcnlcd by Gliiirchill Eiseiihart, 
Univciaity of Wisconsin 

Initiation of Statistical Methods for Quality Control in Industry 

Leslie E, Simon, DalliBlic Research Laboratory, Aberdeen Proving Ground 
Discussion 



■ Proceedings 


129 


Saturday j December S8t 1940 

— 10 ;00 A.M. — 

The Adequacy op Present Statistioal Data on Occur ationS; Employment, 
AND PuDLio Assistance in the United States 
Chairman: Frederick F. Stephan, Cornell University 
Occupational Statistics 

Gladys L, Palmer, University of Pennaylvnnia 
Employment Statistics 

Arthur H. Reede, Pennsylvania State College 
Public Assistance Siatistica 

Herman M. Somers, National Resources Planning Board, Executive Office of 
the President 

Discussion; Sophia M, Robison, New York City 

Principles and Procedures for Putting Aonoaa Business-Statistics Re- 
ports TO Executives 

Chairman; Seymour L. Andrew, American Telephone and Telegraph Company 

John W. Scoville, Chrysler Corporation 

Victor H. Pelz, General Foods Sales Coinpany 

John W. Boatwright, Standard Oil Coinpany of Indiana 

Louis D. H. Weld, McCann-Erickaon, Incorporated 

Henry D, Arthur, Swift and Company 

Robert B. King, Amovican Telephone and Telegraph Company 

— 2:30 p,M, — 

Recent Developments in CoNSTRUCTiNa Index Numdehs of Industrial 
Output, Inventories, Shipments, and Ohderb 
Chairman: Donald S, Tucker, Massachusetts Institute of Technology 
Spoakera: 

Maxwell R. Conklin, Board oi Governors of the Federal Reserve System 
Clyde L. Rogers, National Industrial Conference Board 
Milton Gilbert, U. S. Department of Commerce 
Discussion; Charles A. R. Wardwell, Northwestern University 
Olin W. Blackett, University of Michigan 
W. Leonard Crum, Harvard University 
H. LeBrec Micoleau, General Motors Corporation 

Collection and Use of Statistics for Quality Control in National De- 
fense Industries 

(With the Institute of Mathematical Statistics) 

Chairman: John Johnston, United States Steel Corporation 
The Place of Statistical Analysis in Ferrous Metallurgy 
E, M. Schrock, Jonea and Lauglilin Steel Corporation 
Statistical Methods in the Production and Inspection of Cast Iron Pipe 
J. T. MacKcnzie, American Cast Iron Pipe Company 
Applications of Statistical Methods to Metallurgy 
R. D. Hears, Aluminum Company of America 
Diflcviaaion 
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Ambhican Statibtical Association- 

i^aliiTdayi December 19^0 

— 3;00 p.M.-— 

New Featoueb op the 1010 Population Cjenbub 
(With the Amcricftn BociologicAi Society. ArronRcd hy rcprcaoiitativcB of the 
Burciiu of the CciiBua) 

Chalnnatii Clark Tiblntts, Univornity of Michigan 
Ne\D Features oj the I 04 O Popitlalion Census 
Leon E, Truoadell 
General Papulation ^laliattcs 
lloiiry 3. Shryock 
Eviploymetil and IncQvie SloiUtics 
A. lloBa Ecklor 

Occii;)aU‘on and Indtistry Slalislics 

Albn M. Edwardfl 
Jfo\*ain(y ^tatialice 
Howard G, Brunsman 
The Use of SainpUng iho Census 
Plilllp M. Ilnuscr 


— 0:30 p-M, — 

Dinner Mebtino; Tiee Bubinesh Outlook 
Chnirman: F. Lcalio Hnyford, President of tho Ainoricnii Statifltical Aasocla- 
tion 

l.ioiiQl D. Edlo, Lionel D. Edio tJc Company 
James F. IIiighc3| Smith, Darnoy and Company 
Melchior Palyi, Locturcr and Financial Advieor 
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Minutes of the Annual Business Meeting 

The American Statiatical Assooiation convened for the 102nd annual 
business meeting at 9:00 a,m. Saturday^ December 28, 1940, at the Stevena 
Hotel in Chicago, Illinoia. President F. Leslie Hayford presided. 

The minutes of the 101st annual business meeting were approved as pub- 
Uahed in the Journal^ 

The Secretary read the Annual Report of the Board of Directors.® 

The report of the Committee on Fellows was read by its Chairman, Walter 
A. Shewhart. The Committee announced the election of the following Fel- 
lows: Joseph Berkson, Samuel A. Stouffer, Helen Mi Walker, Samuel S. 
Wilks, and Theodore 0, Yntema. President Hayford announced the appoint- 
ment of Theodore H. Brown to the Committee on Fellows for the period 
ending at the annual meeting in 1946. 

The report of the Nominating Committee was presented by Henry B. 
Arthur. The Secretary reported that he had received no nominations by 
petition. It was voted to instruct the Secretary to cast one ballot for the 
candidates presented by the Nominating Committee. The ballot was cast 
and the following officers and directors were elected: 

Presideni Winfield W. Rieflbh, Institute for Advanced Study 

Vice-Presidents 

Collection and Classification of Data, and Administration of Statistical 
Agencies 

MEnEDiTii B, Givens, New York State Department of Labor 
Statistical and Actuorial Methods and Technique, and the Teaching of 
Statistics 

Harold Hotelling, Columbia University 
Facts and Methods Pertaining to Sociology, Social Welfare Problems, and 
Labor Statistics 

Helen R. Jeter, Welfare Council of New York City® 

Facts and Methods Related to Biometry, Vital Statistics, Paycliology, 
and Education 

Douglas B. S cates, Duke University 
Facta and Methods Bearing upon Economics and Economic Theory 

Robert R, Nathan, Advisory Commission to the Counail of National 
Defense 

Facts and Methods Pertaining Primarily to Business 

John W. Scoville, Chrysler Corporation 
Facts and Methods Pertaining to Financial Institutions 

Ernest M. Fisher, American Bankers Association 

1 This JounNAL, 35 <MaTch 1040), 160. 

a Tills JounwAL, p. 132, 

• Following tho annual business meeting It TVaa learned that Miss Jotor had resigned from tbo "Wol- 
fnro Counoll of Now York City. 
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Facts and Methods Pertaining to Marketing 
FnEDEiiicK V. Wauqu, United States Department of Agriculture 

Diredora 

(For the terms expiring at the Annual Meeting in 19d3) 

F. Leslie IlA'vroED^ New York City 
FnEDEiiicK F. Stephan, Cornell University 

(For tlio term expiring nt the Aiimiftl Meeting in 10-12) 

Lowell J. Hked, The Johns Hopkins University 

(For the term expiring at the Annual Meeting in lOdl) 

0. C. Stjne, United States Doparlinont of Agriculture 

Secrclary-Treasurcv 

UictiAiiD L* FuNKiioUflEu, American Statistical Association 

The Secretary presented a rccoininciidatioii of the Hoard of Directors for 
the amendincnt of By-Law 5. It was voted to amend the third paragraph of 
By-Law 5 to read as follows: '*Tho fiscal year shall bo the calendar year, 
The Treasurer shall make a detailed financial report to the Board of Di- 
rectors within tliirty clays after the end of each fiscal year. The Tronsvirer^a 
report Hliall be audited either by an Auditing Committeo appointed by tlie 
President before the expiration of Ins term of office, or by n firm of inde- 
pendent puldic accountants Bolcctcd by the Board of Directors. The report 
of the Auditing Gommibteo or the independent public accoimtauts, ns the 
case may bo, shall be published with the Treasurer's report in the Jouhnal.'' 

Tlio Secretary presented a rcconnnondatiou of the Board of Directors 
that By-Law 2 bo amended. It was voted to amend By-Law 2 by adding to 
tho first sentcncG of the first paragraph tlio following phrase: “ . , . provided, 
that the Board of Direobota may eatabliah a rato of annual dues of not less 
than $3.00 during tho first three years of membership under Bucli rostrictions 
as tho Board of Directors may dcom to bo in tlic boat intoresta of tho Asso- 
ciation.” 

Tho mooting was adjonrned. 

B. L, FoNKiiousEn, Secretary 
Rcjijort of the Board of Direclors 

The current year witneasea the inauguration of tlio second century of tho 
active and useful life of our Association. Your officers believe that tho record 
for tho year gives ovidouco of oiir having made an appropriate beginning, 
not only by continuing tho work launolied during tlm years preceding but 
also by initiating plans for advancomont along now lines. As tho year draws 
to a close, wo wish to present to tho inomborfl of the Amor i can iStatlstical 
Association a brief summary of activities and accoinpliHlimoiita during 1910. 

Before turning to tho year's report, however, the Board of Directors 
wishes to take this occasion to record its deep senao of loss in tho death on 
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November 17 of one of its valued and honored members and a past President 
of tho Association, Professor Uaymond Pearl. His leadership in the Assooia- 
tion and in the statistical profession had a marked influence and will be sorely 
missed. 

Committees: Early in the year the Board of Directors reexamined the corn- 
mittee structure of the Association, and adopted a policy of an annual review 
of the work of each committee by a member of the Board. The officers be- 
lieve that this step will promote the more effective integration of the ac- 
tivities of the committees and will make for the steady improvement of 
those activities. 

A number of new committees were established during the year. One of 
these was the Committee on Chaptera, which has been actively engaged on 
a program to assist the chaptera in securing prominent out-of-town members 
to address their meetings. Several chapters have already benefited and it is 
anticipated that the future holds great promise of further development, 
An Advisory Committee on the National Roster of Scientific and Specialized 
Personnel was established to render continuing professional advice on the 
statistical phases of the Roster referred to elsewhere in this report. On the 
invitation of the Librarian of Congress, a representative of the Association 
was appointed to the Advisory Committee of the Census Library Project, 
the purpose of which is to render technical advice to the staff of the Library 
of Congress in connection with their establishment of a complete and well- 
organized collection of census material from this and other countries. 

The other committees of the Associotion have also made important con- 
tributions to the Association's work. 

The Census Advisory Committee met on three occasions to review the 
progress of the Decennial Census of 1940 and to advise on the preparation 
of the regular reports and a series of special monographs. The Committee 
on Census Enuirieration Areas has been active in the promotion of the use 
of census tract statistics from the 1940 Census. 

The Joint Committee on Relief Statistics, sponsored by our Asaociation 
and the American Public Welfare Association, continued to render valuable 
assistance both directly and through ita subcommittees in the promotion of 
more comprehensive and reliable statistics on various phases of public 
assistance. It also published one number of ita B'ulletin of Information for 
Relief Statisticians and two additional papers on relief statistics. 

The Joint Committee on Occupational Classification, sponsored by the 
American Statistical Association and the Division of Statistical Standards of 
the Bureau of the Budget, continued to advance the integration of occupa- 
tional data collected by different statistical agencies and the improvement of 
the occupational classifications in current use. Through a subcommittee, 
attention was also given to the many technical questions arising as a result 
of shifts in occupations and the development of new occupational titles. 

Through its representatives on the Social Science Research Council effec- 
tive leadership was given to the extension of statistical applications in scien- 
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tifio research in tlio social sciences. One of the incmbcrB of the Board was 
the AsBociation'B rcprcsenUiive afc tlio Confercnco on Nomcnclatm-G held 
by the American Medical ABSociation. Through its representative on the 
Sectional Committee on Standards for Graphio Presentation the Associa- 
tion participated in the preparation of standardB for ouginccring and scien- 
tiHo graphs. 

Thus we Bco that tlio Association, through its cominitteeB and repreaenta- 
tivea, hna been alert to tlio respoiiBibilities resting upon it for tho improve- 
ment of stfttiatloH, Btatistical methods and professional peraonnol, not in ono 
or two fields alone but in many and varied flpherca of activity. 

Chapters: During the year a chapter of tho Association was eBtablishcd 
in Atlanta, Georgia, aB a reault of the affiliation of tho Atlanta Statistical 
ABsociation, Inquiries regarding posBiblo afliliation wore received from inter- 
ested groups of statisticianB in a number of other localiticB, and undoubtedly 
several of these will become chapters in the near future. This interest in our 
chapter work indicates tho steady development of tho Asaociation as a 
society increasingly national in character. 

Tho cliaptor activities in areas already organized gave ovidonco of con- 
timicd vigor in the piri‘suit of their rcepectivo programs. In addition to their 
regular meetings, a number of tho chapters Imvo had committees at work 
on special assignments. Illustrative of these is the work of a committee of 
the ConuDoticut Cliapfcer that has made a thorough-going appraisal of state 
Btatistical reports and drawn up rocommondationB for their improvement, 
Tlio Columbus Chapter initiated a project looking to tho improvement of 
tho Btatifitics of tho state govornmont of Ohio. Still other chapters, including 
those in Albany and Harrisburg, continued projects launched in earlier years. 

Publications: The regular niimberfl of the Jouiinal and tho Bulletin wore 
printed during tho year, and a number of noteworthy fcaburcB marked the 
development of our publication program. Tho Proceedings of the Centenary 
Colebratio7i^ summarizing tho Centenary programs at Boston in November 
and at Philadelphia in December, 1039, was published as a supplomenb to 
tho March isBue of tho Journal. Through the cooperation of tho members 
the Cmlemry Membership Directory was prepared and printed as a supple- 
ment to the Juno issue of tho Journal, This was tho firnt directory of the 
membership since 1035 and filled a presBing need among tho oiTicers and other 
members. It is anticipated that it will bo BUpplemented by annual lists of 
the now inembera published in the Journal or the Bulletin.'^ 

Later in tho year, the Board of DiroctorB reviewed tho policies relating 
to tho publications of the ABsooiation and authorized important changes in 
the Journal and the Bulletin, Your ofTicors do not fool that tho nimncial 
position of tho Asaociation warrants at this time any substantial enlargement 
in our publication program, but they boliovo that significant improvements 
can bo ofTooted by making the Bulletin tho medium for reviewing current 

' Subsoquonlly ILq Bonrd or Dlr-oolora doolclod to omit tlio annunl lUL of tho now momboraj in order 
lo offoot deflLrablo oconomlea, 
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developments and for the informal discussion of statistical quesbions and by 
publishing it more frequently than heretofore. Accordingly, plans to aooom- 
plish this, beginning with 1941, have been carried to completion and were 
announced in the December issue of the Bulletin, The Journad will be re- 
served for the more permanent contributions to statistical literature and for 
book reviews. 

Through a grant of funds from the Rookefeller Foundation an Index to the 
Journal of the American Statistical Association was prepared during the year 
and is now in press. It covera the entire period from 1888 through 1939, and 
will be an immensely valuable guide to the wealth of information stored in 
the 34 volumes covered by the Index. 

Advisory services on statistical personnel: The rapid growth of statistical 
agencies, both public and private, that has charnoterized the past decade has 
made increasingly important the development of efficient means for the re- 
cruitment of competent statistical personnel. During the past year the 
officers have been actively engaged in advancing this objective. Extensive 
advisory assistance was rendered to the officials responsible for the National 
Roster of Scientific and Specialized Personnel, in which statisticians are in- 
cluded. The purpose of the fioster is to establish a series of central files of 
competent professional personnel to facilitate the effective recruitment of 
skills essential to national defense, By taking part in this undertaking the 
Association has advanced and will continue to advance toward the goal of 
better statisticians in the Federal service, in recognition of the vital position 
they occupy in the defense program. 

Membership and finances: The Association continues to grow in size and to 
gain financial strength. The statement of the Secretary indicates that we had 
a net increase at well over 200 members. The Treasurer's report shows that 
we are making progress toward the objective of offsetting the effect of the 
termination at the end of this year of the Rockefeller Foundation grant that 
has helped to support the Association's expanded activities during the past 
six years. The sum of $1,600 drawn during the year from the Centenary Sus- 
taining Fund to supplement our regular income has made it possible for us 
to maintain the important work inaugurated in the past and to expand it into 
new channels. 

Our resources do not yet permit us to undertake a good many activities 
that we should be carrying on. We believe, however, that the future holds 
out a reasonable prospect that the Association may continue to gain strength 
as it develops an increasingly effective program. 

Outlook for the future: To some extent our view of the future is obscured 
by the consequences of armed conflict in various parts of the world. The un- 
certainty generated by that conflict, however, should reinforce rather than 
diminish our regard for the importance of trustworthy statistical information 
and our confidence in the increasingly vital pert it will play in the orderly 
development of the social and economic Life of mankind. 

There is steadily growing evidence, it seems to us, of the need for timely, 
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accurato stnUstica, Ihcir coonoinio colicclioii, and their reliable analysis. 

If this be BO, tlio American Statistical Association has both a grave re- 
sponsibility and a challenging opportunity to furnish the leadership in ad- 
vancing the development of better atnliatics and improved statistical methods, 
Your ofRcors believe that the Association is ready to asBiimo that responsi- 
bility and to avail itself of that opportunity. 

\V. Leonaud Crum F. LnauE IIayfoup 

Halubiit L. Dunn Geouoe 0. May 

11, L. Funkiiooher Wai/teu W. Stewaiit 

Willard L, Tiioiir 

Report of the Secretary 

Most of the activities in whioli the Secretary was concerned during the 
year are included in tlio Iloport of the Board of Directors, However, it is 
customary for the Secretary to summariito the statistics about the member- 
ship of the Assooiation, During 1040 the membership inoreased from 2,502 
to 2,734, roneotiug a net growth of 232 members. During tho year 423 now 
incmbors wore elected and 42 members wore reinstated. Eleven members 
died during the year, including four Fellows and ono Life Member; 70 mem- 
bors resigned; the memberships of 140 were roinovod from tho rolls for failure 
to pay dues, 29 of whom wero reinstated before tho end of tlio year. 

Membership statement, December SI, 10/(0 


Honorary members 10 

Corporate mombora 4 

Follows 07 

Hogular mombora 2,017 

Total membership 2,734 


Ono Fellow was a Contributing Member during 1040. Two members be- 
came Life Members during the year, bringing the total number of Life 
Members to 37. 

Tho death of tho following members was recorded during the year; 
Robert E. Chaddook, Roland P. Falkner, Raymond Pearl, and Fred G. 
Tryon, Fellows; Morcer G. Evans, Joseph Froggatt, Max S. Handmon, I. B. 
MoCorkle, Joseph H. Prior, David B, Rushmoro, and Arthur F. White, 
Regular Members. 


R. Ii. FuNKiiouflBR, Secretary 
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Report of the Treasurer 

The calendar year 1940 marked the firat year during which the Centenary 
Sustaining Fund was drawn upon to strengthen the financial position of the 
Association. The Board of Directors authorized the transfer of $1,500 from 
the Fund to the general budget, offsetting the decline of the same amount in 
the Rookefellor Foundation grant for general purposes. Thus, the Aseociation 
benefited in 1940 from the successful effort of the preceding year, in connec- 
tion with the celebration of our Centenary, to provide stronger financial sup- 
port to our activities. 

Our income from regular sources increased nearly $1,200 in comparison 
with 1939, reflecting an expansion of almost $1,700 in dues income offset by 
declines in a number of other items. The increased income from dues during 
the year was largely the outgrowth of the special effort during the Centenary 
period to interest new members in the Association. 

The expenses incurred in connection with our regular program of activities 
increased by a little more than $500, owing principally to the extra expense 
associated with the change in the Secretary-Treasurer and the resulting over- 
lap in employment. The cost of the Centenary celebration and the Centenary 
membership campaign in 1939, amounting to over $800, did not recur in 
1940. However, we did publish the Centenary Membership DiredQTy at a 
cost of about $700. This expense will not be repeated for a number of years. 
The work on the Index to the Journal involved an expense of nearly $1,600 in 
excess of that in 1939, but the cost in both years was met by a Rockefeller 
Foundation grant. 

Excluding the cost of the Centenary Membership Directory ^ which repre- 
sents a special publioation prepared about every fifth year, the excess of ex- 
penses over income in 1940 would bo less than $300. This represents a 
distinct improvement over 1939, even taking account of the extraordinary 
expenses in that year. 

The balanOG sheet and other detailed financial statements, with compara- 
tive figures for 1939, are included in the Auditors^ Report. 

R. L. Funkhouseb, Treasurer 
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Report of the Audiiora 

To the Board of Dlrcctora of 

American SlaUallcal Asaociation 

Wo have c?camincd the balnnco aheol of the AiiiDrican Statistical Associa- 
tion as at December 31, 1040 and the atatemeiitfl of income nnd surplus for 
tlio year then ended, have reviewed the accounting proccdurcB of tl\c Associa- 
tion and have examined or tested nccounLjng records and otlior supporting 
evidence, by mcLliods niul to the extent we deemed appropriate. 

The recorded cash receipts for the year were traced to the depoBits sliown 
oil the bank Btatements and the amounts for dues and HubHcriptions wore 
tested with the membership and HubHcriptioii record.^. The jmid checks and 
relative voiicliera were inspected in support of the cnsli diaburfleinenta for 
the year. The cash baloncca and the flccuritics owned ae at December 31, 
1940 wore confirmed by inspection or by certificRtcs obtained direct from 
tlio dcpoaitaricB. We did not check the membership and subscription records 
in detail or make any independent vorification of the inventory of old jour- 
nals, the ofTico Tocordfi of which are based in part on data assembled in prior 
years, no recent physical inventory having been taken. 

In our opinion, the accompanying balance sheet and related Btatements of 
income and surplus present fairly the position of the American Statistical 
Aflsooialion at December 31, 1040 and the rcsultB of its operations for the 
year, in conformity with generally accepted nccouuting principles applied on 
a basis conBistent with limt of the preceding year. 

IbiicE, Watkiihouse & Co, 


March 3, 1041 
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Balance Sheets 



December 

December 

Assets 

31, 1040 

31, 1930 

Cash in bank and on hand 

{ 2,390.30 

1 9,310.28 

Accounts receivable 

Investments: 

166-83 

376.64 

United States Savings Bonds, at redemption value 
Stocks, at cost (at market quotations $4,168 and 

5,062.00 

2,025.00 

$4,934, respectively) 

Inventory of old Journals, at approximate cost ap- 

6,793.60 

6,703.60 

plied to salable quantities 

1,701.76 

1,764.20 

Il'iimiture and equipment, at costless depreciation, . 

627.07 

609.40 


$16,820.61 

$19,068.11 

Liahililm 



Accounts payable 

$ 246.91 

$ 1,306,13 

Special account— Allied Social Science Associations. 

308.33 

208.64 


The Rockefeller Foundation grant for the Index to 


the Journal: 

Total amount $5,000,00 

Less ; Portion expended in 1939 1,036.71 


$3,903.20 

Less; Portion expended in 1940 2,690.98 


3,903.29 

*1,372.31 

1,372.31 


Centenary Sustaining Fund, per Htatoment 

4,460.47 

3,387.66 

Life membership reserve 

Unearned income; 

2,411.91 

2,401.87 

Dues 

610.42 

1,209.26 

Subscriptions 

1,303,92 

1,391.26 

Surplus, per statement 

4,967.24 

6,961.23 


$16,820,61 

$19,968,11 
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Incomb Statements 


Income: 

Dues — curroiit year 

Dues— prior years 

Life moiLbcrBhipH (bco noto) 

Subacrlptiona 

Advorlislng 

Hopriats 

Journal sales 

Special publicnbloiifl 

MisccllanooUH 

Dividends and interest (after deducting $06.27 iit 
1030 and $90.07 in lOdO apportioned to lifo 
mGrabership reserve) 

Appropriation Irom Centenary Sustaining Fund. . 
Tbo Rockefeller Foundation grants: 

For gonoral purpogca 

For Index to tlio Journal (appropriation to cover 
oxponfloa for year, por contra).-, 

Expenses : 

Journal — printing, mailing and reprints 

Bulletin 

Balarloa and wages 

TJnemploymonb componaatlon tax 

Rent 

Office supplies, printing and mimoogrnpbinff 

General postage and carriage 

Telephone and tolograpli 

Travel expense — ofTiccrB 

Travel expense — commit bees 

Mimeographing — committees 

Storage of old Journals 

Cosb of old Journals sold 

Miscellaneoufl expense 

Depreciation of furnitura and equipment 

Centenary celebration 

Centenary membership campaign 

Mombership directory 

Expense — Index to the Journal (expended from 
Rockefeller Foundation grant, per contra) 

Excess of exponsoa over incomo, charged to 
Burpl us 


Year ending Docomber 31, 
1040 1030 


»13,I61.71 

$11, 

407,00 

37,60 


30.60 

280.03 


176.00 

3,304.60 

3, 

,611.60 

46K.04 


840.64 

180.10 


180.40 

284.33 


364.41 

18.04 


23.87 

01.18 


08.20 

101.08 


202.84 

$18,004.01 

110, 

,800,46 

1,600.00 



1,600.00 

3, 

o 

o 

o 

o 

o 

2,600.08 

1, 

030.71 

$23,066.80 

II 

,030,10 

$ 5,048.26 

5 4, 

,003,08 

402.84 


370,30 

12,200.20 

11, 

,447.20 

281.30 


342.11 

000.00 


918.00 

726.92 


825-30 

536.20 


631.86 

212.46 


246.07 

370.07 


410.73 



23.40 

10.02 


38.70 

72.00 


72.00 

40.70 


00.96 

200.64 


407,08 

110.00 


123,44 



308,61 



474,01 

701.16 



2,600,08 

1 

,030.71 

$24,(130.88 

$22 

,600,00 

$ 983.09 

$ 1 

,760.03 


Nolo: In accordance with a resolution of the Board of Directors, March 31, 
1030, tUo lifo membership reserve is computed on the basis of the combined 
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annuity table of mortality with assumed interoBb at 4% per annum and an os- 
Bumed annuity of $6.00 per life member. The amount treated as income in each 
year repreeentg the exceaa of the reserve at the beginning of the year plua interest 
for the year and new life membership receipts over the required reserve at the 
end of the year. 


Ameiugan Statiatigal Asbooiatiom 
SunmiTB Statement 

Year ending December 81, 


Balance at beginning of year 



1040 

$6,961.23 

1939 

$7,900.04 

Deduct: 

Excess of expenses over Income for the year per In^ 

come Btatement 

Loss on sale of securities 

$ 033.60 

$1,769.93 

278.88 



$ 983.99 

32,038.81 

Balance at end of year 


$4,067,24 

36,061.23 

Statement of Centenary Sustaining Fund 

Year ending December 31, 
Total 1940 1930 

Contributions and pledges (see note). , . $10,C90.02 

Less: Pledges not collected at December 

31, 1940, including $3,886.05 not duo at 

that date 3,903,26 

Amounts received from contributors. . . . 
Interest received on bank savings account 

3 6,702.77 
24.23 

$2,661.77 

24.23 

$4,161.00 

Total onah receipts 

Lfisa; Expenses of campaign (printing, 
postage and temporary assistance) . . . 

$ 6,727.00 

776.33 

32,676.00 

13.08 

$4,161.00 

763.46 

Net receipts from campaign 

S 6,960.47 

$2,662.92 

$3,387.66 


Appropriation by the Board of Directors 
to the general account of the Aasooia- 
tion in accordance with the budget for 


the year 1940 1,600,00 


Balance December 31, 1940, pet balance 
eheet S 4,460,47 


Note: The Centenary Sustaining Bund was created in connection with the 
solicitation of contributions toward the support of the activities of the Asaooia- 
tion for a period of five years from January 1, 1940 to December 31, 1944, 
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LUt oj CoimiUU^^ and li^prc^uMmfi jar 

Comrnillc^ on FcUom^ 

'WaUor Ai Showharl 
P, Leslio Ilnyford 
Prank A. Rosa 

ComniU^c on A'o»iinfln''^nfi 

Ralph J* Walkinfl, Chairman 
Renry B, Arllmr 

CommitUeon InveHmcnU^ 

F. Loalic Itayford, CAmVjn<3iPi 
George 0< May 

Biometrica Scclion CommiiUc 

Hugo Mucncli, Ji-.| CAai'n/i^rt 
JoB0j)li Lerkfion, Secretary 
C. L Hlitw 
Alfred J. Rotka 

C7cn«u3 Admory Commiilec 

Uobort E. Choddock,* aoir/Hun J. I-redcrir Dnwlnintl 
Murray 11, Dtsiicdiot Willmiu F. OKlitirii 

Paul T. Clioringlon Willnrtl I,. Thfirji 

ComwUea on Ccntiis Enion^rafton /Irens 

Howard Wliipido Green, CAfliVwian ChnrlcH H. Nnwroinh 
Clarence E. BaUchclol Vergil H. Kecd 

Robert E. Cbnddook* TriirMbdl 

Ernost M. Fisher 


\\\ I^^mard (Vum 
Jnlin Rirft 


lldrn M. \Vnlkt‘r 


WflUc'r W, 


J. Keyinan 
Carroll K. l^nlriirr 
(i(H)rgG W. i^nnlrmr 


Commillee onStalielics oJ DelincjuenU and CriniinnH 


Tlioratcn Sollin, CAatVninH 
Ronald H, Benttio 
C. E, Gohlko 
RolfT.Hftrbo 


IioUoy C. iSVImefTc'r 
G- C. Van \V(.'lilon 
G cargo B. Void 


' AVIlh iQrnia aiplilnn i\l Uio oimI of 10^0 
■ Appolnlod In noooManoa »lUt 
fundi), 

• BocoMod Oclobor 21, loio; 


4 1011, 10-12, l(aa, nml IIHI, r(M(Mxjtlvp|y. 
n 10 iho lnv«4Un«ni iIib Ary^wlATlon'fi niirp! 


TM 
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Coinmiitce on Labor SUUiBtm 

J, Predoric Dowhurat, Chnirjmn 
McrecliLli B, Givciia, Vice-Chairman 
Ewan ClnguQ 
0, A. Fried 
Edwfttd D. Hollander 
Ary ness Joy 
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BOOK REVIEWS 

Glknn E. McLauohmn 
Reincw Eclilor 

An Appraisal of Frederick C. Mills* The Behavior of Prices^ liy Ilityniriind T- 
Bye. New York: Socinl Scicnco IleHCftrch Cuuncil. CriluincH nf Be>earch 
in Uio Socirvl KciencCfli 11- BulloLin 45. JHIO. xix, 335 pi>. 

This volume roj)rcflcnts llic wceond offorl on Iho pwrt of llic Hochl »Sciniire 
Research Council "to hco whfttlicr ohjective wlrtmlardB rnii he liultirlivply 
arrived at for judging rcacarch product and for pulling ftuch Hlniidardu to 
practical use." Besides Brofeasor B3 'o'h CrUiqnc of "The BHiavinr fd BnVes*** 
which wQB the first "research product** choBcri lo reprcscul the diHci]iliue of 
economics, this volume contaitiH other parts. These include an efTeclive re* 
joinder by Frederick C. ilills, reprints of earlier reviews of “The Uehavic^r 
of Prices" by Jacob Vinor and Bruce D. Aludgctt, niid tlio pi^cc dc rrivinlance, 
a verbatim account of the discussion of a ])ttncl of ocoiiomifitH chosen for 
their competenco to appraise ProfcHaor stills* contribution to ccriiioniic rc- 
Bcaroh, There ia also a brief aCatoniont Wesley C’. AriteiKdl and n cf>iu- 
mentnry by Read Bain, Since several of the panel iiicinhcrs did not agree 
that ProfcBBor Milla* book was iiininly concerned with ecoiioinic roHcarch, it 
ia nob surprising that unanimity of opinion seldoiu (pccurrcd. Tim- l>rilliance 
of fltatisUcal technifiUG.s evolved by Professor Mills for (he atudy of j^riees 
WQB generally conceded, but complete agreoincnt tuienuMl to end (lu^ro. 

Professor Bye begina his Critique by clmracUrrizing "TIjo Behavior of 
PrlccB^* as "a bold and intercKiing attcni])t U# now nmtlujd.M lo tim 

central problem with which economists for Hcvcral genera tioiiK huvn Ihmui 
concerned, in the hope of reaching scientific gonornlizatiojis of nn entirely 
dilTerenb character from those which Imvo hitherto hneu fievcbipiftl." lln 
desoribca it as "a Horoulcan labor." Thero is a change nf tone, Imwnvor, as 
the appraisal proceeds. Mills is criticized for omiHslonH which th4'iiiH(dv(‘H 
might well have required treatment quite as o.xloiiHivn ns the nunl)>iH in 
"The Behavior of Prices." Before ho has done, Professor Byo is of tin? u pi inn u 
that "Such analysis is certainly legitimate — ns far as it grmfi-" 'rim "brjld 
and interesting attempt" liccomes doonmd to genera liza I ions uhie}i 

are superficial hecauso "any goncralizution roaehod hy a kIucIv of llu^ prii'n 
system entirely abstracted from all oUrt iM‘4)nnruic phermincna, as Milh*' 
study is, must be rather Huporficial.” Tim work is criticized ln*cau‘M‘ it viin^i 
only ono j)art of the price Hyatmu ■ "wIioIchiiIc* prices, and Ihm oiii'C it'» lio l; 
of ft priori background. Prohfssor Bye a[iparcntly hluircd \Nith !<'viTri) nibcr 
inoinbors of Ihoiianel the view tluit Mills sluuild have mitlincd in mnri' del nil 
tlio deduolivo couHideraljoiiH wliicdi led him tti frame Iuh hlatijilical attack in 
the inannor wliich it wan iiintle. 

Mills* rejoinder contains n scctinn nn Thr }[rihndr tmd i riiivs nf tlic 
"Behavior of Prices" which would have ftirmcd a valualjlc iiitmiiuclinn tn 
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Ilia book, nml pcrhapa inighl hnvc prevpiilcd much of Ilyc H crilicism. llic 
rejoinder ns n whole ia a convincing aUlcinent of Iho cnae lor induclivc re- 
aoarch aimed at Ibo “accrotionnry development of knowledge a« nppoacd to 
“syatem building." 

In a note of Ihis lenKlh it »» 

comment upon llio reviewfl of Viticr and Tim fornmr la erilicnl 

of a tocliniquo "ill adapted to finding out uhul qurplmita fo mk, Urn latter 
Hcos more ptomiac in Milla' independent npproarli and new Icelinupica. The 
validity of Mudgetl’u criliciain concerning tlie cmicepl of a "{foicnit hrmiiiMJi 
evelo B3 a gnrgniilunn force, caiiKal in chiirarU'r" in ndmilled by MiIIk in bin 

^*’?mcccdinRH«f the Conference on Hye'fl Crilmc” ia amrcely nn nccurnto 
title for Part Two of lliiB voliinie. IluHiig the inorning action of the panel 
Iho time-worn conlrovcrsy of the iiicritH of iiiiluclivc and dediiclivc nji- 
proachefl to ccenoniio probloiiia waa re.vivcd, and the. argnineiil developed 
considerable heat. Tliia tiucalion received more time than was epi'iit upon 
iudgiiiE "Tho Dclmvior of Prices" as a "rcHcarcli product." TImre was also 
conBiclorfiblo Lime consumed in deciding wbnt vftrinuH Hjtcnkc r^ iiuinrU wlicn 
tlioy used such innocent looking words nw ^dchcriptivc* 

IntroductiouotthQ word “iiormnr produced r(M>cnted rcffcrnnrrH In Mnnsimll 
and whathomoiinl. .Said epoakor immbcronc- -"! don't think that is true of 
Marahnll.” Replied speaker iiunilicr two— "I think llmro is a aliado of it in 

Mnrelmll." , , , , ... 

The ftt lot uoaii BOBS ion wttK devoted U) bn^finei^fl eydn llieiiry, ond prnctuial 
iiBOfl of iioo-clnwiicfll RnMyHifi atiiong oilier lopieSi with eentleri^d references 
to "Tho Behavior of Prices,” Tlioro wiih no fiUorii|it on the jinrt of Ihc i>nne\ 
to eitb iU opinionB of tho book, but ibis \\m dune very fiiiily hy Head Baiu 
iu hia concluding Gonimentary on Iho conferenei*. 

Analogies arc seldom exact and may bo (|uilo uufuir, but tbin volume re- 
minded tho writer repeatedly of the ulory of Die Uiwcr of IhDicl. Iso doubl 
bhoro wore many oxcoUont lo%vcr buildera aaBcmbkHl at llaliob U in mid to 
reflect that thoir doBiro to rninglo with Iho nrigela a]>paroiiUy was fruHtrjiLcd 
by inability to decide u))on Iho langudge which would ho Hpokon in planniiiR 
the aacont, 

lUuoim I‘\ (iimKNWAY 

Dominion Bureau of Statialics 
Ottawa, Ontario, Canada 

AlonopoliHic CompeiUion and Ocncral Kquilibriutn T/irnr//, liy U(diert I riliin* 
Cambridge, MaBHacluiBollH: Harvard IJiiivorHily HHtV xiii, Ui7 

pp. *4,50. 

DiBcuBsiou of monopoliHUc ooiupeliiion iu e.couoiuio jiiunialH Iiuh been 
largely conconiod with detailed correctiouH or tcrininologiral controverrti(!B. 



117 


■Book Reyik^vb 

It is thoroforo intorcBling to find a full-length review Rtid (Jevelopmcmt mf Ih^ 
Bubjeot ns a whole* While mainly a work of Ur. Trifiin’s study 

makea original contributions which reveal IhcorcLical coinj^et^nce and 
poaitory akill. 

The comparison and criticism of the work (d Chamlicrliii, Kohinn^on, 
Pareto, and von Stackolbcrg will prove illuminating Co Uume already 
quniiitcd with fchcHe wriLorfl. Monopolistic cotupeliiion lliefjriRts are rrilitirH 
j>rjmnrily for thoir continued reliance on the conecjiL of a *'group’’ nr 
dustry” while dealing with admittedly noii-homogonenua prnducU. W hnt- 
over the value of Hucli a concept in ciii|)irical invoRtigdliniiM, Ur, Triffin 
conteiida that it is uflclcaa for ihoaretical aNal5'sm, Thrmia no Ingieal atappJnjtc* 
point between the individual firm and the entire cconninie colkicUvity. 

Ho therefore proceeds to build hiB own theory on the individual firm 
unit, without rccoureo to any type of grouping. Thin ^Ihenry nf exl4:*rnal 
interdependence” ia fltrictly fipeaking a sot of defmilinnn rather timn si work- 
ing model. The dcriniLioiiB olTered are both logical and ingenious. iSrlling 
relationshipa among firms, for example, arc claBHifiod into five typrn: Iwfdale^d 
selling; heterogeneous competition, which may bo either aLnrnisiin or filigo|Ni- 
lisbic (circular); and homogeneous coinpctilion, which may also he nil her 
atomistic or circular, Also interesting are tho definitions of free entry, hojiio- 
geneoufl entry, hotorogoncouB entry, and closed entry, Free and rioted oiilry 
are presonted ae logically opposite poles rnllicr tlmii ns nlhincluKjve calo- 
gories, with nearly all actual cases falling Bonicwhorc in helween. 

It foUowB that the presence or absence of profits cannot turn on llin 
exisionco of freo or closed entry, Following Schumpeter, Ur. 'rriinn cmitrods 
that profits arise through “innovation,” They can he Cfiinpeiud away *uily 
in the very special case whore competitors arc aide to pnitlucc an irh^nticnl 
product at identical cost (free entry). Hut they do imt remain indefinitely in 
tlio hands of the ontroprenour—'^tho surpluH soon melts away into iiicn'.iMiul 
romunerabion to the various clomonla composing llte firm , , . Tim si a bilily 
of these rents will depoiul upon tho poHsihility of coinjieliiioii from cdlinr, 
more or leas sunilar factors,” Tho profitless character of lh(^ circular ilow, 
which Dr, TrifTui takes ns characteristic of both inomipoly and ruinpcl ilion, 
both free and closed onbry, blius ariscH solely from imputation. 

Excc])b for this Lrcabmcnt of profits, the liook i)reHonls no pjisili\'e llnu- 
retical structure. It is conccrnctl wdth the less spcetaeular luit more lia^'in 
task of destroying faulty concepts and Huhslituling now onea. 
have been uneasily aware for some time o[ the logical hauiholcH in !,m’h 
traditional concoj)tH as “normal profit,” “froa ajul rlr/ycd rnlry.” 

“pure mono])oly.” Dr. Triflin has bninghl tiuea' <loulds mit inPi n,c npon 
and has done Homo valmibh^ grnniul-clcaring wnrk. \\‘v nlill inland m m ♦ il, 
however, of ft full3'“ehilKjratc<l “tlicotT ofcvlcriial ’ l^-'rlnip'i 

the moat iinmediale ncrtl ia an unaly.si!< of f>ligopiili! iic rirmilurif v, tnm licd 
on at several points in thia atndy Imt riowli(‘m fully explijn-d. Wlo o Ihi-j 
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problem ifl BC|Uftrdy Uckled,.mfty not lUv, Imiiif^luMl ronrrpt nf n 
reftppo&r IhtougU tl\e l»ack door? 

Ij,nTn (?. litliTXriLiirt 

Johns Hopkins UnivcraiLy 


SiatiBiical Malkcmnlicnt hy A. Ailkrn. Now York: lnl^r?fririir(» ruMiPlirr^, 

Inc, 1930, vii, 153 pp. $K50. 

In a very clcar-nnt and clrmcnlnry riinnnt'f Ibin lillln h^nk ^\vv,n a purvey 
of Dig mnlhciimtiCK underlying Ihe mmpler nUlMirnl UThni»im p, Nn innUir* 
nmtica beyond iiitnnliictnry rrilnilus ih Uf^rnl. Tim nuMior Irngiim a hri»'f 
infomifll diacuppion of three doliniliuns of piolmhility^ (I) The IvnyorKdrlini- 
lion of probability an Lbfi logic of uncertaiu infrrrnrn, P) 3')io vroi or 
rclftlivo frequency derniilion, and (3) the lownro flrfiiiUion duo priniarily 
to Kolinogoroff. It is poirilnd out that (3) i’h really a ndiabilitafion of I.a- 
plnco'fl original a pmri (lefinilion Ijy giving it a nuiro pali^fnrlory ft\ioJiui(ie 
basis, and the author cnals liia preferenre for Hun (hdinition. TIig |ire?mjiift* 
tion of mcnflurcN of central Icnrtoncy and luoinrnlp, penn-iri- 

variants, curvoTiUing rnelhoda and ullmr niaU*rinl on Urn dr: r ripiion of 
probability and frequency diatrilniliona in very roiu i^e. 'rhin ojir of the 
very few booka on clemenlary KtnliHlkrt in whirli prolmbilily-grni raling 
functions and nniinent-gcuornting fnnctiniiN are dinniwcl niifl iinefb 
tools are extremely powerful nllhougb rather Piinide in nnlnre wlirn |♦rMpr^ly 
defmod in connection with dmeuftnioim rm mean vnluOH- Tim revie\u'r diN h 
not mean to give the hniwcHaum Umt no dorp nmUiemalienl quortinnh are to 
be cncountorod in a thorough underptanding of generaUng funefiiuoi and 
their uso and limitations in HtaLiatics. In ileiiliiig wiili diKlribnliMiifi of Iwn or 
moro variatofl tho author iiiakeH a great deal of formal imr' of gepuTnling 
lunckionfi of several variables. Ilin Ireatnienl nf Hu* rearpon diH- 

tribuliou Jaw proccedn on basiH of grinerntiiig rnnefiium, alllunigb nuieb \h 
left for the render to verify. The ehajiter fni inuUivamileeHrn'Ialitm niid lea^t 
HfiunroR and its np]i]icaiion to jiolyiioiniul nnd harniitnin regreM^^itui Im rothor 
classical. Tho hnal chnpter is devoted to piUMpling diptributionh nf inmnH, 
(lifToroncc of moans, mean fniuares, ^Slud€mt’rt^ ratio, KibherV ‘"ratio, and 
tho correlation cocfTicicnt, Logollicr wilhaoriie roniarksttn ramhoiii.ied ll|o^*k^', 
Latin squares, and the prohleiii of CKliriinUon. Tliiw ehaplor, however, In 
typically survey innlorial and in linrdly dolniled eimugli ti^ give (he peri<m.^ 
Btudont an opportunity to tind out how sninpling lluoiry i^it r<‘ully di'viOopei! 
and how it in used in problems of Ktalisticfil iiifereime. 'rim Irealiuent cd lhi‘ 
ratio ualo underlying ttigmfmancc teatH and HlaUHtival e^timution is ndber 
incomplGlo, 

In apitc of its brevity and Hurvey-typn of appnmeh, lliiM leiok ^^f»l|^d be 
an oxcollont text in an inlnnUintory conrse in inatbemaliral hlalihtieH, 
which couUl aervo ah a fouiubvliim for a good nnlid eimr^e in Mnlihlii al 
inforonco. One weak point in tho book ns a text, liowever, is Hint it dni's not 
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contain onougli oxninplea for the stiidoiit to carry oijt. Tina cliflftdvatiUgo la 
oltBcfc to Bomo extent by the fact that in moat aectiopa stops arc omitted and 
]offc to tlio reader for verification. 

S, 3. Wilks 

Princeton University 


Speed Methods of Slatislica for Use in Dusincas, by Donald E. CKurch, Now 

York: Tlie Ronald Press Company* lO'lO. iXj 07 pp. 83.00. 

By ^'specd mothoda” the autlior means the nnalysis of time scrios by tlio 
uao of logarithmic graphs. Great oilicieiicy in acliioved by tlio uso of a eiinplo 
inGchanical clovico, described in detail, that permits tho log charts tol)0 
employed like a slide rule for multiplying and dividing. Since these opera- 
tions are essential in tlio calculation of indox niunbors, scaaonals, cycles, and 
correlation, tho methods have extremely wide application, The author be- 
lieves that the methods suggested permit a possible savings of bhrcc-fourtlia 
the usual clerical cost. For those unfamiliar with stntiaticnl aiinlyais, nn 
explanation is given of the nature, uso, and sigiiiificaucc of tho incaaurcs com- 
monly employed in tho study of time Beries, It would appear, however, that 
tho successful uso of the very carefully described technique is limited in tlm 
main to those M'ith some training in Btatiebics or mathematics. 

David ScnivNKnu 

Univorsity of Pittsburgh 


The PTcservaiion of Business RecordSf by Ralph M. llower. Boston: Tho 

Business Historical Society, Inc, 1040. CO pp. 

Tho Business Historical Society, Inc., has performed a definite service to 
statistical and other research workers by the jiublieation of a Btudy that 
outlines why buBiness records should bo preserved; what material Hhoiild 
bo Bclcoted for retention; how such material should bo preserved; niul the 
actual policies and praobicca of particular busincaa firms in tho fiolds of 
advorlising, banking, insurnneo, investmont, inamifactui'ing, tran«portuliuii, 
and wholesale and retail trade. 

Tho rccoiib puldicatioii by the General Foods Corporation of Calendar 
of Walter Baker and Comiiany and its Times, 17G5“H)1()” would Hcoin to 
vindicate tho claima of the Society’s publication regarding the adverti.sing 
value of information contained in ancient busine.ss records. It ia felt, liow- 
over, that still gieator einplinsia c<uild have been placed u]>on the value of 
buHincssrccord.sin connection witli eiiiTcnt rcHcarch acliviticH rehiting t*) the 
probloins of cfRcicnt administration. 

Dr, Raljih M, Ilowcr, tho author, Iuih done pioneering work in Ium effort 
to outline a retention program covering a(:ec»niitiag, pnrehiisiiig, pnninrlion, 
inventory, labor, sales, Htatistical, and other groups of reeonls. ^'nlln the 
historical standpoint his reeoinineiidiitions in llns n^speet lenvif lilfle if luiy- 
Ihing to bo desired, although there is Koino rpiestion in the inirnl of lliin n-- 
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viewer lo whether IjumneM firinw, rmrlieulfirly l\um of fiinnller 
cauld dovelnp prtjcedure^ and ftclnally preserve M of their rccr>rtlfi of iho 
intliGftled 

In referring lo the adcjclion and of record n, k rightly 

placed upon Iho need for centralised planning nnci cmilrol. Greater ciiiphAMiH, 
in LhiB coimecLion, iniglil have t>reii placed uihui the need fur currad selec- 
tion of particular docurncnls to he (>errnniirnily jirc^ervcMl; also ii|Hm the 
need for stAndardiaiiig the wludc* prncef^H of ndniiniplrnlivc docnuiciiUliriri 
including the methndH nf clny^sificaliHii and rdirig. 

The diftcunsicni of grades of paper iiml inks lf» hr »i*cd is well liniifllcd in 
also the flCclioiiH dealing with inoilnm inelliiiMh of plodograjiliin diiplirnlioti, 
pnrticvdftrly through the appUcatiim of iidcrophologrnpliy* AtU'nlion iniglit 
have been called to record prcKcrvalion hy ntenns id "laiinimtifui” which U 
now cojninKiiito general uiio. Pn^pcrcnipImMs ia placed ujumi the dcjurahility 
of BclecUng ninterinl which in Ui be prcsrrvcMl rmly in jsniiiplrf*^ All tliinga 
coiiBidcrcd thia fitiuly appears to be ft tiniHy and uftefid one which should 
promote Iho pre«crvaiion of grcal bodicn of research mahTinl of the highcBl 
valuo to aUtiaticiftiiR, wocial scionti«l», and lo IdHlorinim. 

Donunv W. Hyi>k, Jn, 

The Natioiml Arcliives 


Whah 0i7, An /Economic Anidt/AM, by Karl HramU. Htanfonl I'liivorsity: 

Food llcRcaccU luHtitute* UMO* xi» UlVl t»p. $:bfHb 

Whaling, like many other aappctH of iimrilinm a(Tnirs« Imw p^uffered from 
an overabundance of narratives mid personal rcniiniBceiires mol an extreme 
Bcnrcity of Boholarly works by coiiipelent ccihihihIsIh wIo) were nblc lo cinplny 
the methods of Rcicnlifie renourch, Prnfi.mwttr Itrniidt'a viibinm gnCH far 
towards remedying this defect. It is an excellent Imnk. 

Aft the title indiefilos, the work is conrerned priiimrily wiili an economic 
and flUiiBtical aimlysiw of llin lislieryV chief produel, whale oil. Tliernis 
oxteriBivQ material bearing upon cfists, jirices, and profit?; nil subject lo 
xvido and unpredictable variations. There arc illuiniimting doHcripliniH fd 
the complicated and rapidly-iinprovctl Ujobnology t»f modern times, which 
has registered truly remarkable improvoinenls in the biiniing of the game, 
in the extraction of tlm oil, rind in the devehipinent td by-prcolnets. 'I'nrirf 
duties, excise and procoH.^ing laxcM, and oilier regidniory rlevir'es are cuii- 
sidcred in dclaili w'lth special reference to the peculinr po>*itiioi in the rnili il 
States, whore whale oil has become the center fd nllfuititm in tim tariff 
Btrugglobetw’ecn the domealic fat-producing iritere.^tn ami the futo niiHumirig 
industries. The marketing (d the oil in iiIko di^^eu^?^e<l at eniihidembb' h'liglii, 
sinoo it prcsonlH problouiK of priendidermiimlion wliirli are brdb rnm|i]irateil 
ami challonging. Whale oil [h eHaentially n product for lbr‘ w*irl»l market, and 
one whioh is used in coinpelitiim with and iih an a<?liinl or potenlinl hiiljslitiil(* 
for other fata and oils in the luanidaelnro of Hoap, inargiTiiie, and f^horleMillg 
or lard compounds. IJccauBo of tluH cleiueuLof poLonliul couipelilion It lias 



‘Book Risviewb 


161 


an induoncc out of all proportion to its volume upon the price atruoturo^ of 
many other fata and oils originating in varioua products ranging {rom eoy 
beans to peanuts. But in spite of its world-wide market and its innuctice 
upon many other productaj it waa produced before tho present war pre- 
dominantly by a small number of interests which were contored largely in 
Norway, Great Britain, and Japan, and was bought mainly by an even 
smaller number of cartel-like interests for sale and use chiefly in Great 
Britain and Germany, 

In addition to this major topic of wlmlo oil, however, tho author very 
properly considers various allied find corollary matters as well. There is lui 
abbreviated but suggestive account of the historical background of whaling; 
and tho slmrp contrast between tho modern twonticth-ceiitury industry 
and its forbears is pointed out. The clement of international competition is 
analyzed, with special reference to the present keen divergence of interest 
between two groups — Norway and Great Britain, which have a dominant 
position and wish to stabilize the fishery through iutonintionnl regulatioji in 
order to avert the possible exhaustion of the supply of whales, ajul Japan 
and Germany, which are seeking to expand their whaling industricB and are 
consequently opposed to rigorous limitation of catches. This major rivalry 
has so far spoiled all chances for a really effective form of international 
cooperation, in spite of the obvious and even pressing danger of overfishing 
to the point of literally killing the industry, or at least of reducing it again to 
negligible proportions, There have been several international conferences 
and conventions, but their accomplishments liavo boon out of all projmrtion 
to the need for regulation and limitation of the annual eatehes. 

In oonclusion, it may bo added that Professor Brandt has sliown good 
judgment in avoiding two dangers. Ho docs not attomj)t to gloss over tho 
complexity and variability of hia aiibjGct-mattor by pretending to secure 
precise and exact results where it is obvious that tlio very nature of Ins 
material does not permit this; and ho docs not lapse into easy optimism and 
closing platitudes with regard to tho future development of tho industry, 
which iiocda thorough international regulation. 

Enwo Paul Hohman 

Northwestern University 


IndiislTial Opyorhinily in the Tennessee Valley of Northwestern Alabama^ by 
Herman Frederick Ofctc, New York: Columbia University Press. 1940. x, 
177 pp. $2.26. 

This is a study of present and prospective dcvolopnients in the seven 
counties of northwestern Alabama which embrace tho lowlands paralleling 
tho ToiinoHHce River and that section of tho River wliich formerly co vended a 
tliirly-sovon-milo stretch of rainds, known as MuhcIo iShnals. The sig- 
nificanco of the study lies in tho fact that it is an evaluation wdiioh covers 
intensively a small, geographically diHlincl, hoiiiogencouB area that many 
intorests have sought intermittently for more than half a conLury to develop. 
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AwtiHirAN JA'riON' 

Current ftitenliori grnwfl out of lliR I>aiii ivliioh the redcrnl 

Cioveriimcnt «Url<3cl in 15U7 sind Henry Ford nflerc*<l in ihe early IwcnUcH 
Ig take over and develop into a '\SeYeiily-l Mile City’* aiu) wliieli the 
Federal (luvcrnniciit lalc-r coin|ilcl4id and eximndrd into l!ie Termc^Hco 
YnUcy Authority, 

The author Iracea cftrefiilly Ihe ccoiioinir lii^hiry nf Ihr* area and then 
prc&cnU chftpLora on llic exi^^liiiK manufftetiirina: iiid«^trinF<, nvailaldo raw 
infttcrinlH, induHlrial iiiBrhol-?<, niirl IniiKaii rc‘''Miurcf'N, A nnirluilinn 

chapter dcala with proFiiK*rtive doYelopiiiriit^. Tin? arra uiid^r urnitiiiy in 
fiinnll cnouRh both for intenHive ndd work and fnr raroful ^Uvly of a wide 
range of Bccundary ninterial, iiiurh of it of a U'clmoln^ii'fll tinlurrs all of which 
has a hearing on llie complex prolilein uroler ^kUidy. 'llir nnllior npiamrH Lii 
have been well cquipiKid, o)»|»et:ially along gr^-graidiic for holli ly|K‘.H of 
effort. The evidence fseeniH In have hern fd»p'f'tivrly con^'iden'd imd ihr‘ eon- 
cluaiona are balanced, scholarly mies. The wioikcht rhapl^’r iw tlco iJis-page 
Buminary dealing willt the iiiduhlrml pror^q^rtli^ of the arcMi. 'I’he roviowur feels 
that many of the detailed coiitluf^ion« cnnriTning the future, rarefiilly workcil 
out in the preceding clmplera, might have dinplBcrd tn guod effrri the more 
general concluding alateniculf?. The reader wim turnn to do? (inui rlmpier 
is likely to form crmcluNiona curiccniiiig the i|uali(y (if the book which arc 
unfair to the author, 

Ai.rnj:i) II. Wii.UAXlrt 

University of Pcnnaylvania 

A Coraparnffpfl iS'tiidy of iho tictwmiil luruhtirfi, f»f MmUMif in ICu^jhiwl nn^l 

1 Fa/ca and m (A « Vnikd i^Mtnof AmrnVo, hy 1\. Ii^nvis-l'niiirig. Netv York: 

Brilislt Library of Infornmlinn, llMth iV} pp. rtli cenbi, 

TIiIh study was nuggeHlcd by nn exainiimlion nf llie varintimiH in 

the niortnlity data for the largo lown« of Kiigland and Walot, Cr rmany, 
and the United Staten which nliowed Unit in ICiiglaml nml WnU'^ the u^»urd 
winter maximum wna more pronoiince<l tliaii in ftllirr lomnlrie^. hi the In lief 
that the unfavonddo winter mortality in Kngland ami Wnlen might ho due 
to romcdiablo coiulitioiiHp a detniled study wah iimlertaki'ii to ili leriiiine (he 
fleasoiiftl incidence of mortality for 21 ciiusch of dealli. 

Tlio analyfliB iiicludca tiionildy inorlidily data (corrected for ago nml hi'x) 
relating to the period ITdl-UlHr) for KngUud niid Wuh^ luid to ibo yeui^^ 
1031-193*1 for the United Slalos. Sptfdal refor<*m‘u to l orroi^poinliiig data for 
the Ne\v England Htates ih iimda hecauKU it was Ml (liiil n rtaiu furlon^ Mirh 
Afl population daiiaily, area, racial ooiiipohitioii, imd rlimnlo of (hi! Now 
England Stales ap|)roaclicd more nearly lti tlm riirriviiiojiding eoiiditioiiH in 
England and WnlcH than did Uioho factorM in olher .'^lutow or tho luiih’d 
Slates Uegistralioii Aron, Only a limited iik(mh mailu of iho (h-rjiiun 
bocauBo they were not Buflficiently compnrabh*. 

In the compariflon of tho principal Htntihticid feiilurvs of llio variomi ilirt- 
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cascS) tho cfiUQGS of death arc claasifiod into five groups according to tlie 
charactoristica of their seasonal distribution. In general, tho roBulis indicate 
that the winter mortality in England and Walea is relatively higher and tho 
Bumincr mortality rates relatively lower than those for tho United States* 
However, tho net olTcct of these dilTorcnccs is that the winter excess in 
mortality in England and Wales overbalances tho cminmer advantage over 
tho United Stales. Except for a iimrkcd reduction in the dilTeronco liotwcon 
the Bumiuor mortality rates, theso diaparities still exist when tho English 
data are compared with those of the New England States. 

Tho unfavorable winter mortality cxperionco in England and Wales is 
attributed to resjuratory diseases, namely, bronchitis, pneumonia, inflU’* 
on/.a, and tuberculosis of the respiratory system. A supjdcmcntary analysis 
of the age and regional diatribu Lions of bronchitis and pneumonia is inado 
ill view of the importance of those di8enge.s aa n cause of death. Tho two 
major causes of death responsible for tho higher death rate in tho United 
States in July aa compared to the rate for England and Wales were found to 
be diseases of the licarb, and violence. 

Tlio author docs nob believe that the seasonal dilTcrcncoa found between 
the mortality data for England and Wales and the United States arc duo to 
climatic factors but feels that the explanation may more reasonably be 
sought in dilTeronces in hygienio conditions. Tlie autlior concludes that '^fcho 
present study contributes, from another angle, a further argument in sup- 
port of tho general conclusion that there ia much provonbablo mortality in 
Engand and Wales which ia not in fact prevented.” 

IlALDKnT L. Dunn 

Bureau of tho Census 


Tke Yoriih of Ng 72> York City^ by Notlio Paulino MoGiJ! and Ellon NatJiaJio 

Mabbhewa. New York: The Macmillan Company, 1040, xxvi, 420 pp. 

S3.60. 

The authors of this volume present tho Andingfl from a study made mainly 
under their planning and direction by the Research Bureau of tho Welfare 
Council of New York City with the assistance of tho stato and city work 
relief authorities and of the Works Progress Administration. The investiga- 
tion dealt with a sample of 9,041 young persons between the ages of 10 and 
24, inclusive, residing in greater Ncav York in 1935. Tliie number ro])i'c.sonted 
a sample of approximately one per cent of tho youtli population. The sample 
was drawn from households contained in the files of tho Real Fro^f^rty hivcn-- 
lory. Information concerning tho educational and employment status and 
history, and ilio educational, vocational, and avocalional activities, inter- 
ests, and attitudes of youth of this ago grou]) was collected by securing 
through interview answers to questions on a schedule consiHling of 101 items 
and by a time record of all activities during a "sample” week immediately 
preceding the interview, Tho appendixes include discussions of tlic scope 
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and molhocl of the Htudy, and of the rtjpre^iOuUUvoncm of ll»e sample, in 
adtlilion to tho Bchcdulc and alalmlicol Uldew- 

Tho volume conlfliiiw a yfvM\ of irikro^HliriK and infnnimtivc nmLorinl. 
The HRiuficancc of Lhc findinR^ i» educed through careful renHoniriK without 
the tendency to uphold any parlieuliir pruiwi-nl fr»r wncial action. While the 
Blucly WftH mainly cxplornlory, it nfteri prnlicd Piiiririontly deep to touch the 
foundations of n number of youth pndilem^i. The proljlcrna of ynulh appear 
to bo much the amne in our larRf^l city aa in j^ruall cumniuiiilieHi ns ^ihu\vJl by 
the common fimliuK^ of Ihia Ktudy and of other aludi<^ nf ynulh. Only a few 
of the more gignificant cnnchmioiiH and implicalioiiH rnii be. inciiiifincd liere, 

Unciaploymcnl during the dreade nf the iMd'w has nfTccled workers of 
nil agcfl but hna fallen tliHproporlionalely benvily uiuiit ynulh, 'I'lte elmnena 
of omployinciit fire grcal-CHl for those who have hnd work expenenrej and 
Biiicc youthfl have not liad Ihia cxpnnoncc Ihey are not only disprlniiimled 
against when cinploymenl oppnrluniliea nrine but reinaiu disrpmliruid be* 
oauBG ihey cannot got experience. 

Although moat yovklbn enter high school, Ivm than half of Ihcvho who enter 
are graduated. The kcHooIh partly through inertia nnd imrlly through lack 
of reaourccB nnd viwion Imvo been unable to provide for new and clmngii\g 
social mid economic condiliona nnd work opiHirlnnilicH. Moreover, tliouc 
youtlia who drop out of school enrlicKt arc the inoHt hniulienpiKHl ccunoiii- 
ioally ami socially. Tho ynulha who did Hiicure jobn, wore dominantly em- 
ployed at work incommonsurnle with their inloresls, loA-ela of nliilitioii, and 
training. 

While abundant time is available to unemployed yon lb for wliat is 
tormod lGiguro4imc pursuits, Hub time eonHiats of hnutH of bonidom or of 
empty hours which fall upon llmao who arc not Iraiued for ilm worthy uho 
of leisure. Whilo there would likely be some olmnge in the leiKure aelivilios 
and attitudcH of youth were it poHsibIc for Ihoin to liccoina engaged in ilm 
world's work, it would probably bUU be true llmt mosl young people, ospe- 
cially after leaving school, arc not iiilereHled in and are nut prepared lo 
partieipato in construolive leisure-time aetivilics. 

PaI.MKU 0. JOUNHON 

University of Minnesota 


7'ko Labour Cost of (he Warld War (a Great lirilniti, lOIi (033, A Siaihlicnl 
AnalyeiSf by N. 1). Dearie, New Haven, (kmiieclicut; Yale Univer.sity 
Presa, 1040. ix, 200 pp. $2,00. 

The valuable collocliun of World War studicH [mbliHlicd uiuhT Iho auH))icoM 
of tho Carucglo Kndowincnt for Inlcrnaliunal Pram Ima luA Immmi (uirirlied 
a groat deal by Ihis inoiiograph. Neither in conlent nor iiiipearaiH'fi is it very 
Hfttififaotory. This is nuich to be regrctled; fur Ilm drawing up of a labr>r 
balance aheot for Groat Ilritaiii covering llio first World War nml llio (u»n- 
Booutivo domobilUation period in a aigiiificant roHcarch proidem. 

Dr, Dearie Ima oolloolcd a conasdornblc amount of stalislicH on Urn impact 



‘Book Reviews * 

of the first World War on the BrRiHli labor niflrkcL. lie cvahinl^^n llin m\m- 
tion of labor supply by the calliiiK of men to Lho military /ofcoj«, and Ihe 
degree to which it was compenHated for by the diver«inn of unemployed nr 
u2jecoiiojnical]y employed labor to itidustrinl activity, by* the reduction in 
trade disputes and industrial accidentH, and by the decline of Britain^ 
omigration aurpluH. Ah compared with condilioiiH which wHiidd Imve nriKcn if 
tho war had nob disturbed the trends prevailing during the preswar period, 
the United Kingdom seems to have lost the equivalent of roughly L^s n luillion 
malo workers per year during the four years of war, and again tho Homo 
number during tho denvobilization period from Noveinher iOlH to necember 
1922. 

Tho yearly war loss amounted to about 10 per cent of the total nccuqdcd 
population in July 1914, according to an oeLimntc of the Board of Trade, 
quoted in tho book. Thiw shows that military mohili/ation <lid not reduen 
Britain's labor supply to a great extent, at least not in ho far as aggregate 
numbers are concerned. Of course, tho number of workers available for purely 
civilian pursuits was curtailed to a much larger extent. Aocording to Dearie, 
an additional three million workers per year were '^Irml" Ojrough Ilnur diver- 
sion to war production bo tween 1914 and 1918. Ilcncc, for tho average w'nr 
year, tho proportion of worker-years withdrawn from civilian work annjimtrd 
to about 25 per cent of tho 1014 total. 

The book contains material which may be of cnnhidcrablc interc^L, for 
inatanco, figures indicating a decline of tho relative frequency of industrial 
accidents under war conditions, But tho BtatiHticinn will be disLurbed by Urn 
lack of information on Bourcc.i, tho incomplete explaualion of conceidH u^cd, 
and tho uneven discussion of procedures and rcmillM. These KhrirteomiiigT<, 
togoblier with the obvious lack of editorial care, create the imprf‘h>iim of an 
unfinished work and aoriously impair tho uficfubiobH nf the iHuik for roferorictj 
purposes. 

Tho student of war economics may rcHont Dr, Doarh^’s practice of druwiiig 
the balance sheet of labor in war for the four-year |U)rit)d us a whole. Thu 
pcr-ycar averages, in terms of which the rcsultH anj stated, are liclilioim 
averages. The wav ofifort they depict is far above the achml MritiHli war 
effort of 1914 and 1915 and far below that of 1917 and 191S, 

IIoiisT MKNr)KU.'^nAO.sv:N 

National Bureau of lOconomic Research 


Wage Dijfcrciilials: The Cane of (he Uitalcillvfl, by C’urrie (Jla^sfu'. N<‘w York: 

Columbia Univeisity Press. 1910. 1(»9 pp. S2.00. 

This intcreHting study nnirsliallH lho i‘vi<ieiM*<‘ with n-npi-rt In Um* < ii nrr 
of loiig-Lorm wage diffcinmtials among a group of wcu’kfT;^ of brnarlly niiN- 
parable skill, 'Pho wages studied an* iImim* of iiiinkilled Inlinr; f ho flntit o< t d 

are average liourly enlniiiee rat(‘rt fm- male labnr, i;i imluilrn ^ 

1020-1937 (TJ. S. Bureau of Rubor Strilislics); rt\‘enige hourly nniiiiiKi ami 
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average weekly onrniiigs of innle unskilled labor, 21 mnnufftclurijig industries, 

1920-1D37 (National Indufilrial Coiiforcnco Board) ;crtUiuRtcd aniuud cRtningB 
of unekilled labor, 20 inaiiufacturing iiidufltnca, 102:i-ll)3L AdiiuLlcdly tLo 
homogeneity of the worker-group is not perfect; it is probable, therefore, 
"that Boino of the differentials to be observed in the data ariHQ hecauBo of 
difforencQS in skill. ..." Moreover, eliorUruii wage diJTereiiUfllfj among 
comparable groups of workers in difTcreiit induHtricH nr regiouB may appear 
because of temporary ftlterations in the coiidilion of imluHlry or rogiuiial 
labor markets. The period sludicd, in conHCituoiico, iniiHt bo Ituig enough to 
indicate wliother tUftercntiala avo porsinleut. 

Di\ Glaser does not attempt to JiicnHuro Llm utrul of wage difTorontials 
among unskilled workers in di/Tcrent industries, Him does nook in >*1umv, by 
the use of ranks, the industrieB in whieh wages are jjcrfliKtonlly liigli or per- 
siateiitly low. In the case of average hourly entrance rnleK, for example, 
each industry is ranked for each year from 1920 to 1937. The Hurn of Liio 
annual ranks iiulicatcB tho final rank of each indUHtry, Vnriou.s hioaHurcs of 
the stability of tho annual ranks arc set forth, Siiico the data indicnlo tliat 
tho rnnka of the industries ate rcaeonably «table over Live period covered, she 
concludes that "dilforcntialB in average hourly entrance rales of coinnuui 
labor are persistent.'^ 

This same procDdure, leading aubtitnntially to the Hamo conclusion, is 
used for avorago hourly oaTiiinga, average weekly oaniingH, and cHliiiialnd 
annual earnings, The rank method applied to entrance rales is nlwu nriiployeU 
to show tho poraistcncc of difTcrcnlials among iuduhlricH williin lliu Korlh 
and South; other tests are utilized to reveal the pcrsiHlcncc nf inlorrcgioiial 
differences in wages, Tlioro ia an inlorcsling oliaplor on llm diaper.Hiou of 
wages, in which cocfTicicntfl of variation are comjmtcd for mdi year for eacli 
florics. In general, these coelTiciciitH fail to indicate the oxiHtiuice of a wage 
diEEQYBntial behavior pattern during u)>- and down-awinga of Iho Imniness 
cycle. 

The persiatonco of wage dilTcroiitialB points la imperfect labor inobilily 
and an uneconomic allocalion of labor ainoiig ci«]doynieul.H. 'l*lio second 
part of this volume cicala with certain aspects of tlio theory of wngea and with 
the causcB of imperfect labor mobility. Thia diHciiBSkon does not add higiiifi- 
cantly to our knowledge of these subjects, but does bring together Hcattercd 
information in a ueeful fashion. 

It. M. Douty 

Wage and Hour Hiviaioii 

tJ. S. Department of Labor 


Whither Iniercsl Ralosf^ All Ayjiraiml of Vrcmirei^ in md From th*' Cnjnial 
Markets^ by Harland H. Allen, New York: Hnrpor A llrollmr^. I'l lO. xii, 
lOO pp, $2.00, 

After two decades of dcclino, intorcst rntoB now aru low( 5 r t linii ovit befiire. 
Tho present yield of AAA corporation boiulB in about 2.75 per ciM\l. 'rUe long- 
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eat issue of United iStutca GovcrnnieiiL bonde — tho 2|'fl of — yield 

only about 2.10 per cent; and beenuHO of ita comploLc oxomplion from in- 
come taxes a recent iasuo of Bcrinl obligations by the SUtc of Connecticut 
sold to yield from .B per cent for the lOM matutLly to 1.52 per cent for the 
last maturity, 1971. In Ida oxaiidiiation of this downward trend of intorewt 
rates tlio nutlmr has attempted not only "to sec what have been the im- 
portant oauacH of thia dcclino” but also "to segregate and nppraiHC tlm^ie 
factors with particular rcfcroiicc to their present vigor and prospectivo 
potency." 

Ills iiivcBligaliou reveals that iiitcrcHt rates have tended to he forced down 
because of the decrenaed domand for loans brought about by a cessation fd 
foreign borrowing \n this country, and Lccaiise of a londoncy for corj^orntionH 
to expand by internal financing. Likewise, an increase in the auj)pl3* of cajiilftl 
savinga through life insuranco companies 1ms accontimtctl the chnv nwsrd 
trend. 

These three important factors — the two affecting demand and l)ic one 
affecting supply — arc the ones which must bo compenHated for if interest 
rates are to bo higher in tho future, For signs of poRsiblc changes in llm IcvoIh 
of money rates one must watch thcao deop-soated cauKCS “which do not aji- 
pear likely to bo erased by tho passing of a few 3'cars" rather than bank 
deposit volume, gold supply, or commercial loans. 

Since it appears that the pressuvcH in tho capital market responsible fim 
low interest rates have not spent their force or censed to be inijuirtant llm 
author feels it necesaary to analyze tho sooial, cconomio, and iioliticul im- 
plications entailed in the necessary adjustments to the new low level of 
interest rates, and dovotca about a foiirtli of Llio book t<t that end. TJie 
author's conoliision, or rather "Ids present conviction is that, on briliuKto, 
the disadvantages and ponalLics of low interest rates arc juobably fully 
offset, if not moro, by tho advairtages — conditions in this era being what limy 
are." While this oonclusion may not bo acccptablo to ovoryono, tho nutlior 
abill deserves praise for his stimulating and realistic discussion of tlm factors 
determining the rate of interest. 

Kbnnktii Luwis TllKKFrZS 

CarnegiQ Institute of Technology 


Michigan Tax 'Trends as Related to Agriculture^ by Denznl 0. ('lino. Kfiwt 
Lansing, Michigan; Agricultural lOxperiiucnt Station, Michigan Slate 
College. iSpecial Bulletin fiOl. February, 19-10, HS ])p. 

The Michigan tax sysLcm has boon revolutionizod siuci^ I9.’f0, parli<mlarly 
in its olTect upon Michigan farinei’H. In J9!U), Miohigan was Iho third higho ^l 
state in tho average amount of farm rou] rstate Iiixch ju'r $19(1 of vjilur ir* 
reported by tho U. S. Dojmrtment of .Agrieultiin‘, but by I9:i7 il hml (bojun^d 
to fortieth place. Factors chiefly rrsiioiisihln for this fihifi rir(' 1 |in< (1) ikilup 
tion of tho ITMnill limit on the pmpm ty Lax rate, Cl) nuimval nf lUv h*vy 
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on property^ (3) reduction of n8j?CK«Gd vaIuu(ionn, (4) of IfiwiiHlup 

roada to the countica and the alinoat coiriplcto Hliift in llio nupp'irL of ruTttI 
roads from tho property tax to motor veliirlr Uxert, (o) ox|tnnNicin hi Htnto 
aid for education and wolfarc, and (d) iiiijKt.Mtiori of tlio rotnii tax. 

To provide porapectivo on the whole lux wlmUioii, llm firal two fiColifiUH 
of this atudy portray IroudB in property taxatifiri and the and local 
revenue syatoiJi during llie pant 25 yvtim, TIi« rctinuiuder of the Imllolin in 
devoted to taxation troudBiu relation to agrirnUurn. Atmb>iHuf tho olmngCH 
in 200 agricultural townshipfl in acetion threoj rnvnalw that (1) nn a rcHult 
of larger atuto aid for hcIiuoIh niid eliinjimli(m of llu* levy fur ^latn purjmMcw 
and for rural road support, tho lax levy in iiiohI cif lhr«o lownHiipn avrh iim- 
terially leaa than could have been iinpoHcd under tho iri-iinll liinilaluju, ami 
(2) reduction in highway loviOB was rcBporiHiblc fnr iS per rent nf Llie tnlnl 
dcoreaso in property taxes, Ilccnnac of Iho iinporlnoro of this Jailer factor, 
^ a Beparate seotion dcacribea tho IrflnHfornmlion llmt haw nrourred in rurnl 
highway administration and finance, rrosentalion of the innlorinl is en- 
livened by a Boriea of ilUimiimting diagraniH and charti*. 

This is an excellent monograph that will be of inicre^l lu Htudnnla of 
taxation. Although based on llio Michigan Kiluation, the nlndy Imn wider 
Blgnificancc because other states have experienced ftfmicwlml ^ilnilnr elmnges, 

UrtllKlir S. Kduu 


University of Michigan 


Por//oKo Poh'cies of Ooimncrcinl Ihinkn in Ihv Vn\tr\l SfnU ^i^ hy 

Pearson Hunt. Boston, MaBsachusoLU: Ikircau (ff UeHt^nreh, 

Harvard Univoraity. lOdO. v, 58 pp. 5.1,50, 

After rending this monograph, thcHo rovicwers nrn lufi vvitfi I lie (liMliiict 
feeling that the result docs not mnlch the title, tl wnphl Hioiii, from the 
produofcj that it might more accurately lie tilled, “l'urtfidii> dningcH . . . ^ 
Tho first fow pages aro a preliminary Hi?rv«y fd tho auilnidlity n( ai ailaMc 
data. In those, Dr- Hunt domonstratcrt why national bank ligurrn are i^rd 
AS an accurate sainplo of tho condition of all cniiniiri'rird banks in llio 
United StatoB, It would be difficult to (iuestion or dinprovo ]\\^ evidriicc. 

An eyebrow or two must bo raiBCil, Uunigli, w’hen ciiming iijmiio “Tliis (livi- 
Bion of earning aflaota on tho basis of their expected iiianiinr of lh[uidfilion 
means that we can look to changes in their relative iiuporlnihee in liank pf>rb 
folios as indicatova of nhangingbank jmliem with rc«pcrf in (Ilslfcs 

OlltB,) 

In generally accepted usage, it would scciu that ‘'policy/’ an nr^huoialcd 
with managomont should bo voluntarily conKei(MjH anil didibcralo. 'Diomi' rc* 
viowora do notaubsoribo to the idea that tlio chan gen which Iiave taken pljire 
in tho last two decades with respect to eninmoreial hiaiiK have beon rilher 
voluntary or dolibcrato on the part of coniiiinndal hank niiuiageiiKmlB, 
Rather they liavo been a forced expediency, ChMiiinorciul banka riro really 
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inHtiUiLionfl of ftcconiiiiodatinn ftiul iinl nf r^ri^inaliiin. Tlmy cIm not oul 
and find plttccrt whom fuiulH iiitvy Ins OM’d mid limn Iry to iiiid lo 

borrow finulH to ukc in the lunnrior “discnvrrfd^ by Uin Imnk. 

WUhin th(i knowledge of tlieKo roviewer^*, Mieli h» liavn orrnrrrd 

in bank portfolioH, pwrlicularly in brnnw niid linve breii tlie refler- 

tioii of a changed typo of denmiid. Poliry or iio, if llnTe ih no demand for 
coinmercinl loanw, bank pnrlfnUow will hold none. 

Chajiter II deHcribonfuclnnl elm!i>;eH in bank porllrdioK from lo Itldlb 
The author Iraccrtelmirly Ifie, (diiiriKOM in hmiiH tiiid diHrounlH by throe 
loans conimorcinl in foriUf Iomiih not eoinmercinl in fonu* mill real 
loans. Changes in inveslnionls are Iraml ]»y cln^'M^n, aw: rnlf.ed Slalea gov- 
eminent oUigatiiMiK, Klnle» couiily iiiid inuiiicipHl [mmkIk, railroad and public 
utility bonds, and olhorn (with Kniiic further HeRrcgatiuii). 

Not flurpriKing is the conclusion tliat real OHlale loans have been the ruoal 
vital of the types of lonuH and <llKcounts. Tliese Imvo been rather eiurouragcd 
by liberalization of liuiikiug lawn. 

One feels somewhat marooned by a Hcnlence on page 15, wliich niadf^j 
shows also that solMuiuidatiiig paper in still tlic Hourca of about half llie 
volume of the Loans and DiseounlH of national Imiiks.^ The reason for lUn 
desolate feeling is an earlier footnote, on page 9, which reads, *Tn l)m (iriwl 
analysis, no loan can be called HoU-liipiidaling uidil after it has lieeji paid 
off in tho way intended.’^ This may bu a fine cluaec fd \vor<lH, bul tlin author 
throws huiJHelf into the error attributed to otluds. 

Itcfcrring to changes in aggregate earning anHitls, ]lr. Hunt’s Jignres show 
Mint coinniercial loaiiR made up an ever-th*eri‘nMing porfion of bank earning 
UBSOts from 1020 to 1030. There was a slight gain iji 1037 and 103S, but in 
1030 thoro was a nioro drastic decline, bringing the ligure to 10.11 ]!er cent, 
tho lowest since at least 1020, 

Tho most interesting part of the Htiidy lias rlo with factors afTcctiJig 
bank porttolioB, 1020-1030, which arc discussed in (Chapter IH, Hul hen^ 
the author leaves a Htono or two un turned. For ins lance, lie giv(‘s, one of 
the changed ways of financing working capital (i.o,, opera ling criiiital) 
needs — which in turn account for n reduction in commereial loans by bjuiK?^ ■ 
the effects of more liberal credit toriuH granted to cuslomer.M. Tim cpn ^iiuu 
immediately arises, "Where did the Holler*H additional credit granting pi^wer 
come from?” If the maiiufacturor is carrying more nfceivables bciuin^e of 
more liberal credit toriiiH granted to liis <listril)Utors, miglit this not he Urn 
very reason why the niaiiufaeturer would be borrowing from Um' bank to 
cany recoivaldes — iastead of the distributor borrowing let carry invci\tnryV 

Tho author reeogni/.cH that, as far as its dcsiro bn* an incri’a^i'd dom.'uni in 
eoininorcial loans is concerned, tiio hanking fratfunily i h'iuld appri-ciale 
ineaHUves desigiual to raise Hut gcnci Jil price li'vel. This ilcduclinn is ba; cd on 
tho observation tlnit the rn/nc (jf ciirn'rit prndiiclinii if» or far grcjilcr mo“ 
pevtance than the L'i>/u?ac of ju'oductinn, sine*' iirjlh \s rirking cjipilid and a 
bank credit deal in monetary iinitH. 
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A very intorcBtinR compBriBon in mnde r»f Ihc Iws rtiliit on Iii/ihh biuI in- 
vestmentH. Dr. Hunt fimla the Io^b rutin on invcKlincritM <»v-nr liio iierind 
1021-1O3D was liieher than that on Ioann for every yrnr exeejiL and 
1038. But larger recoveries on iiivcstiiiciil.B cnuntcr-ljalanccd llio Iubs ratio. 
■While there HoctnB to bo little difference in the buig run between bmn.s and 
investments os sourcca of Joeaes, if projuT weigbt i» given to the earningo 
which each cIobb providcH, such a phoiumicnon is of Rrciil iiitere.vl to Imnka 
in weak capital positionB, bb they nioy bo cloKi’tl before the recoveries begin to 
be tfikcn. 

Noxb, Dr. Hunb tliscuHKca the iunuciicCK llmt diuii^c^H jn Imiik Inj^islafifm 
and rulings by superviBory powers are Imviiig cm Imuk jMirlfulitH. lie? brings 
up ovidence that the old concept of jirtpor*^ liarc hrifii nbafKlofcc'd «« 

a tesb of the adequacy of loan policy uiul that cnmiiinrcial bniiks will un- 
doubtedly be influenced into making Icb» licpiid ItianK with lnng;rr uiuluril ich. 
There is thus an implied duty on the part of Kovcnimofital OKCincicK Uj jjro- 
vicle ample TcdiBcoiinb facilities where they are reejuired, 

ToDraHunfcanincBcapftblccoiiciuBionm that *^nioal of Ihc pmcnbqoalitn- 
tivo controls now available to govcrmncntal bodicH are being ut^ud to foster 
the cxpanBion of cominorcinl bank credit alcmg lincH wliitdc wciuhl liavo been 
frowned upon a fow years ago." It may ogniu be a clioica of wcjrdK, but lUore 
is nn implication in the sentence whieli docs not appear prnjirr. 'rhof^e re- 
viewers* obsorvation would be that *^sucl) rlmngos in rjunlil alive cojilrolg 
open Ike door to expansion of coiniiicrcial bank credit along Iiuch fonm'rly 
frowned on . , . eto.” 

lbu(fpi>j> J. Ibu'K 
Ai.bXANunu Wali, 

Iloborb Morris ABsocialca 


Oomftiercicd Bank and Consumer /nfiiahnc/il CroM, by John .M. t’liapmau 
and AsaociateBi Pinancial Ilesearch Program. SLucHcm in thnu<uiiior InhbiU 
mout Financing No. 3. New York: National llurean tpf Kconoiiiic Uc- 
Boaroh. 1940, xxiv, 318 pp. $3,00. 

This is a factual account of tho part which formal fjprsorml huiii and 
time-sales departments of commercial bankH now play in llm in^hd merit 
financing of consutnora. It dcHcribcs; the cbukch of Iho rurerioy of iKUikn in 
consumer credit, the speed with which porKonnl hmn dopnrlmiMilH un* de- 
veloping ae auxiliary income producers, the moot Icgalilv of Ww, birhiiifiucs in 
moBb statoa, the economic and social Rtahility of cuHtunier.s whn tim H(?rv- 
ico, the fiourcofl of business, tho favorable cullcotion f'Xperirnru. Urn faclfiiB 
which make for poor paymonl rccordn, Iho sjirnad nf b<r mumnnoT 

credit iu terms of ofTecLivc interest rates, llm diflionllioH of idbiraliiig oxiirm rrt 
to determine profits accurately, tim iiulirret nimriring f»f mjmuniurri l»y 
loans to Bpcciali^cd conBumcr orcdilinHtilnliniiH, and iiilra- and inler'-inslitn- 
tional competition, 
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Tho general reader will find the study a careful and informative atatistical 
elaboration of material on consumer credit gatliored through questioiinairoa 
on a nation-wide scale. Many diflicultics of enumeration and compilation in 
a growing field have been overcomo, but the etudent finishes tho book with 
many questions unanswered No doubt, some of the omswors will appear in 
the volumes of tho I’inancial Kcsearch Program announced on tho legal 
aspects and on the eoonomic implications of consumer credit operations. 

In tlicso explanatory volumes wo may, porha])3, expect discussion of 
important problems omitted from tho descriptive voluiiicB, siieh as: imper- 
fect oompetition in consumer credit, control and regulation across ns well 
as within institutional lines, sharper distinction between consumptive and 
productive fmanco, tho propriety of consumer debt financing through de- 
posit creation, the degree to which tho low-coat and the low-loss experience 
of the personal loan dopartinonts of commercial banks may depend on tho 
extent to wliieh they can rely on higher-cost lenders to bail them out of 
troublesome deals, tho social and economic implications of tho changes in 
the financial mechanism of our economy of which consumer credit is part. 

From the chapter on risk factors, in whicli ho might have hoped to find 
practical guidance, the practical operator, faced with a decision to risk his 
money on a specific applicant for a loan, turns with an increasing sense of 
baillemont. As ho plows through tho technical presentation, tho banker is 
presented with a sorics of indexes, each of which is carefully qualified but not 
synthesized with the others, so that he ends in futility. Credit judgmont is 
an art— not a scionce— and what tho credit manager needs is some way of 
arriving at a composite on which he can say "yesi” or 

M. R. Nbifeu) 


Beneficial Management Corporation 
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THE MEANING OF UNEMPLOYMENT STATISTICS* 

By AtiYNBBS Joy 
Bureau of Labor Stalialica 

T III0 10 TH 13 end of a decade of estimailng uiicmploy merit. The Cen- 
sus Bureau will soon issue its preliminary report from the Census of 
194:0.^ We can then all re-examine and appraise the slalivstics wc have 
been using for the past 10 years. Whether this initial Census report 
shows 7 or 8 or 10 or 12 million men and women unemployed in the 
spring of 1940, in itself matters little for the course of this discussion. 
Many of the same difficulties that all estimators have encountered in 
obtaining satisfactory statistical tools for the formation of public policy 
ill this field will still remain, even after the 1040 Census has provided 
now bench marks. 

The problem is how to go forward in the future with a program which 
will provide prompt, accurate, and useful measures of the amount of 
employment and unemployment and the size and characterisLica of the 
labor supply. It is such a program that is here presented. 

Let us begin with an examination of some of the widely used statis- 
tics of unemployment — those of the Congress of Industrial Organiza- 
tions, the American Federation of Labor, and the National Industrial 
Conference Board, to name only three. In the spring of 1940, when the 
Census was taken, the CJ.O. showed 11.6 million uncmployccl, the 
A.F.L. 10.3 million, and the NJ.C.B, 9,2 million. In mid-October, after 
several months of a rapidly expanding defense program, they ranged 
from 8,9 million as reported by the C J.O, down to 6.65 million from the 
N.I.C.B. Whether the Census proves them to be approximately correct 
or to be in error by 1, 2 or 4 million is not the primary problem. ^ The 

* A papor presented nt tho 102nd Annual Mooting of llio Amoricnii GtaliBlioal ABsooinllon, CliioAgo, 
Dcoombor27, 1910. 

1 This report ivni isBued on January 0. IDll, baaed upon a fi por oent sainplo alioson by selcaUnR 1 
out of the BO linos on each onumcrnlion shool, before editino, 

* The LabulalionBindionto that in Iholnslwook of March 10 10 there a‘cro7.5 million persniiRHcohinR 
work or engaged in otnorgoney work. The ConHus rolcaso citlls ntlenliou Lo llin fael that Iho nutnbor of 
oTnornenoy workers hIiowii by Iho labulalioiiB is about oiio million chort of tbo lunnher \shicii would lie 
OJcpealed on tho babis of llm rccordH of the cmcrgoiioy work iigcrioic-S. It seeniH probnblo llial ronj^lily 
half of IhoBO were onu moral od as e in ployed in privnto or regular Kovernnient cin])1oyinoiU, bccauHC rjf 
o-onfiiBion in lha minds of tho onurnoratora or bcuoiiso of tho rcluofnnco (d cinorgciiuy workers lo rnport 
Lhqlr BlniiiA oorrcolly, Mo&t of lha romniuliiK niiBolnssiriorl omorKciicy workcra hcqiii lo liavo bcou re- 
porlcd an not in the labor foroo. TIlo 172,000 reciplonla of N.Y.A. ntiidont aid no doubt ncoounted for a 
large part of this group, and most of thorn wero probably roporlcd «ir in Hehool, Thun it a])pcnrft likely 
Llinl the total luimbor of nnomployed, defined na poraona aeoking w'ork plua omergenoy workers oLlior 
than N .Y, A . aludon Ifl , was about 8 million. 
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problem ia lliis: Given tlio new bench itmrk,s from llio Consua of 1040, 
will revised oalimntcfl, continued nlong the Hnine liiicH, yield Hntisfnctory 
results 1, 3, 6 or 10 ycara from now, or enn wc deviso odier, im])rovcti 
statistical tools which will belter serve pnrpa«CH of public policy? 

These three estimates and all of the ollicrs currenlly p\iblishcd ubc 
basically the same method. It is set uj) like ft simple jiroblein in sub- 
traction. There is, fimt, ftii estimate of llio total labor force, .«o-cftllcd, 
in this cn.se, some variant of the familiar figure of the. 48.83 millloti nain- 
fuUy occupied from the Census of 1930, ciUTcnlly estimated in the 
neighborhood of 56 million. , Second, there i.H an vslimale of iho total 
number of persons employed at any given limn, in the spring of 1040 in 
the neighborhood of 43 to 46 million. We sublrucl: Tlie rcniuimhu’ is so- 
called memploymenl. That is, uneinploymenl i.s a re.siilual obtained by 
subtracting ealimaletl employment from Iho c.slimal('d total labor 
force. If, then, there arc errors in estimating llie tw(» large basic figures, 
they may well combine in tlic final ('.stiimilc fpf uneinployineiiL to make 
a large percentage error in Ibis much sinallor figure. It lias long been my 
opinion that unemployment c,Hlimalcd in lids inaniior as a slatislical 
residual has, and always will have, such great |>(>.ssil)ili(ies for error lliat 
this technique should be abnndoiicd entirely and our eomliiiusl elTorls 
should be directed toward devising new and belter melbods for oldnin- 
ing estimates of total uncmployinont, The reasons for Ibis I'oneliision 
are given in more detail below. 

In April 1930 all throe key figures — the labor suppli’, mniiliiyment 
and unemployment — were known, Groat difTiciilUea bave, been eneouiil- 
cred in keeping these figures up to date. Many of llufsc diflieullie.s are 
still present and will be present after the Ccukuh of 1940 provides new 
bench marks. 

The greatest difficulty, perhaps, i,s in the euiTent estimates of the to- 
tal labor supply. Starling with a figure for the gainfully oetuipied as re- 
ported in the Census of 1930, a current figure lin.H been jirovided by c.s- 
tiraaling the population of each age group sojinraloly for men uiid wom- 
en, and then computing the working population in eacb group. 'I’liis is 
done, ordinarily, by assuming that the same pi’ 0 |iortion of men niul 
women in a given ago group were in the labor foren Ibrougliout the 
decade as in 1930. The princi])nl recognized cxceptioiis are ibo very 
young and the very old workers, who are known to lie le.B« mimeroiis; 
how much less numcrouH can only be guos.sed. 'I'Jiuh, (be labor supjily 
has been estimated to increase month by month and year by j'car liy a 
fixed amount, on a straight line bn-sis. Only the rolurns from tlui Cen- 
sus of 1940 can indicate whctlicr the assumptions implicit in those fig- 
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urea were, in fact, jiisLified.® It is likely, however, that eatimatcH of the 
labor supply arc far from satisfactory for two rcofions : 

(1) Because a great depression or any other major shift in general 
economic coucUtions will almost inevitably change Llio size and clmr- 
acter of the labor supply. For the future, then, the question in whether, 
given the new Census bench mark for March 1040, estimatorfl of unem- 
ployment will not almost immcdialGly be in the same kind of difficulty 
llicy have been in for the past decade. Our tremendous clofcnHc pr’o- 
gram probably constitutes as great an upheaval for the American indiifl- 
trial system as the depression that began late in 1929, although it is of a 
different character. The ink will scarcely be dry on the Census figures 
before they are in fact so thoroughly out of date that wc will again be 
only guessing if we apply the same techniques that have been used in 
the past and estimate labor force as a rising straight lino. For example, 
during the World War period it has been estimated by the National 
Industrial Conference Board that employment exceeded by about 3 
million their estimate of normal labor supply. Tliis indicates the extent 
to which abnormal economic conditions may affect the size of the labor 
force. 

(2) The second basic criticism of estimates of the lalmr force is pre- 
sented by Mr. Myers. The change in tlio labor force is not constant or 
slow; it is very rapid — ^particularly from season to season within each 
year. Thus, for example, the effective labor force may change by as 
much as 3 million wiiliin a few months, as school children, houscwivcfl, 
members of farm families, etc., come and go from llic active labor mar- 
ket. None of the current compilations of unemployment liavo estimated 
these changes nor could they j^ossibly have done ho. Yet for puri)OS 0 S 
of national policy in an expanding labor market, such a.s that of today, 
information on ilie size of the labor force is as important as information 

Tbo ConauH flgura of 52. B million poTSona "In llio labor force" is Bubnlanllally nmnllor than would 
have boon oxpcoLcd on Ihobasig of tho 1030 ConouBdnlo. According lo Mr, Ix}ring Wood, of Llio Diironu 
of Labor SLaliBLioR, "Thia Ib llio principal rcaaon why tho numbor unemployed wna Hinnllcr lliaii many 
ealiinatars oxpcDtod it to bo. Tho dinoropanoy ia pronounced ovon if compnriaona nro limllcd lo Iho ago 
groups 20-04 yoara, wIiotq llio cITeots of llio inohiaion of inOKporienced worherH, docrooacB in oliilcl labor, 
find llio Irend loivnrd curlier rotircmenl, aro largely climinalcd. An ndjualincnt of Llio 1030 flKurcB lo 
allow for changes in population and Ihc oxpeated incrcaRo in Iho proporlion of women In llio labor 
market would lead lo an cslimnlo for 1040 of 4B.6 million "flainhil workers" in ihoso ago groups — 37.1 
million men and 11.4 inillloii women. The proliininary auniple labiilalioTiN hIiow 36.0 million men in llio 
labor foroo, or 1.5 million Icsfi; nnd 11,2 million woinon. or 0.2 iiiillinii Ipbi. Evon in llio more cniiiplolcly 
employed Kroup of iiioii aged 25 Lo 4*1, Llio discrepancy ia aulialaiiLiol. While (17,5 per cent ol llio inou In 
UiIh ago group woro roported as gainfully ocouplcd in 1030, tho proporlion in Iho labor foren In 1010 wna 
only 04. 7 percent. 

"It is possible, of oourBO, that tliero Imvo bcon alKiiiricantahlfls during ihiatlecndn in llioprop4)rtlnn 
of tliO population wliioh la, in ronlily, in llio Inbor forco. lint aiioh nlilfta probably woro not largo enougli 
lo ocoount-for tho dlaeropanoioa nolcd, and it acoma fciirly oorlain IhaL 1030 “gainful wnrkorB" and 1040 
“labor foroo" cannot bo regarded ub comparnblo groupa." 
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on unemployment, and a fiRurc which may he in error by pcveral mil- 
lions IS of littlo value. 

There is, then, the second l)asiKflCRmc«tof niicmploynicnl estimntea, 
namely, the figures of employmenl.* l-iHliinnles of emjiloynieat in non- 
agricultural occupuLions have been made eurrenlly by ilio lUircau of 
Labor Statistics for some years. 'I'hey are pieced logelber like a iialeh- 
work quilt from information from a greiit variety of Hourees. The lolal 
size of the employed group in the Hiircnu'H figures and those of the 
agencies which estimate unoinployiuenl is inilially delenniiusl from Lho 
CeneuB of 1930, by sublracling tlm mimlier of persons imnoployed from 
the number gainfully occupied, with eerlnin atljimLiiietdo wbieh vary 
according to the aslimator. 

Going forward, however, almost nil of the existing data arc reported 
by employers, not by the workman or n memlier of his funiily ns in a 
Census enumeration. Consequently UiIb 1930 total has been ))rokcn up 
into industrial Bcgmcnts, based ujmn induslrinl eensusi's or »dber com- 
prehensive nicasurcfl, leaving a residual to he divided up nriiong the Ic.sa 
well-organized and wcU-defiued industries and ot^cupnlioii.s. The eliasigcB 
in those figures since 1930 are hosed Inrgoly upon chnng(‘s in (|ii^ iiutuber 
of persona on payrolls, na reported month by month by sample groupa 
of employers in the more Idghly organiml industries. Kor alionl 40 [ler 
cent of the working population Uicrc are fairly reliable eurrt-nl sources 
of information. Tor tho other 00 per coni, including agriciilliirc, (lie sla- 
tisticB aro little better than informed gnewen. 

For manufacturing, raining, the railroads, the public nliliiies, immii 
of wholesale and some of retail trade, hotels, some, parts of flimni'c and 
banking, part of the public conslructiou industry. Federal employment, 
and certain other segments of indirntry, Lhero arc quite satisfactory 
monthly reports of employment to the lluroan of iJihor .Slatislics, the 
Interstate Commerce Commission, thcTcdcrnl Power Commission, the 
Maritime Commission and oilier ngcnciCvS. These rc)K)r(.s enii he elineked 
for general level, as the ycara go by, by comparison with the iiidnslrial 
censuses and adjusted to the reports of IIio-hc cenHiise.s. Y(‘l, as we all 
know, sizable errors have developed, even in some of these best- reported 
figures, such as manufacturing, because of the imluie of the. sample. 

There remains, then, tho 00 per cent of Iho working poinilation for 
which current information on clinugCH in employment i.M very unsnlis- 

^ Tho lOiO ConBujj loUHor employ iKlpomojipi, InolutlinKlIiDKinurTidliil vrorklihil viIilkjniM, provivl 
to bo not a-orlatia^y out of Una willi lliQ oominoiily tMctl. ‘llio reii«n» naiirtf. Iibk^pvrr, liirbiflra 

1,3 million poroonQ who woro roportod m Imviiifj jobu iioi RQUiiilly M mkiW, miind )\\\{ hijt nil ol 
whom ftro Inoludod in ourroat oailmniDa nil tom ployed. 
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factory, It includes tlio very important private cone true tion industry, 
state and local governments (until very recently at least), water and 
motor transportation, real estate and building management, all types of 
small stores and individual services, casual labor, domestic service, the 
professions and independent businesses, and agriculture. For these lines 
of work, information between decennial censuses can only be described 
as good guesses (or bad ones, as the case may be). It should be rcmcin" 
bered also that there is no way of knowing when there ia a neb move- 
ment to or from these unroported indiia tries into those for which reports 
are available, Thus, during the depression, there is reason to believe 
that many people wlio lost their jobs in factories or mines found means 
of living through performing personal services or starting small enter- 
prises of their own, but because there was no way of measui'ing the 
number of such transfers it is not unlikely that thoro has been an under- 
estimate of employment and an over-estimate of unemployment during 
the depression. Now, the reverse is probably true; small individual 
builders, for example, may be going into the construction of army can- 
tonments where their employment will be statistically reported for the 
first time. Employment will go up, unemployment will go down, al- 
though their transfer in reality means no net change in either figure, 

For some of these formerly iinreporbed occupations, current data are 
now becoming available through the Social Security Board, but there 
remains and will remain after the 1940 Census is complclo a very large 
segment of the working population for which the method of direct re- 
ports on the number of employees at work for representative employers 
will never bo satisfactory. Although great progress has been made in the 
past decade in the improvement of employment statistics, both with 
respect to the number of industries covered and the accuracy and rep- 
resentativeness of the reports, I think it must be recognized that we 
have pushed the technique of sample reports by employers aboTit as far 
as it will go. 

For these reasons, if we continue to follow the patchwork quilt meth- 
od of estimating total employment as we have done in the past decade, 
we must expect continued errors of 1, 2 or more millions of workers. In a 
total employment figure of over 40 million this may not be of great im- 
portance if tlie direction of the change i.s correct. In estimating unem- 
ployment, however, if an error of 1 or 2 million in omploymeut is added 
to another 1 or 2 million error in the estimate of the labor supply, the 
resulting combined error of 2 or 3 or 4 million may bo very important in 
an unemployment estimate of 8 or 10 million. It may amount to aa 



272 American Htatibtical Awhociatiqn* 

much as 60 per cent. This is not imnginalioii. Wc know llml in ihe dif- 
ferent sea-song of the year an error of this ninKiiiludo ih almo.Ht inevilahle 
hecausc of seasonal variations in labor supply alone, of which pre.^ent 
estimates take no account, No set of fiRUres witli errors of Lliis siac can 
have invich meaning. 

Yet it is of the utmost importance to kiiowniul to kiwnvijromplly and 
often— much more often than once in 10 years- how inntiy iK-oiile uro 
unemployed. It is equally important to be able to leiiile mifinjjloyiiK-iit 
to the size of the available labor force and llie innnhor wim are at work. 
Gueaseg will not serve. 

Moreover, even after these great global lolnls are obtained, ^ve still 
need to know far more about tlie nnotnployed and llic employed lhaii 
wo now know. Who are they? Are llicy the young or the old; arc they 
experienced or inexperienced; are they in cities or in rural areas; arc 
they merely laid off because of seasonal slack in their usual oecupiiiion; 
are they now actively looking for work; arc they in lioinOessly di‘pre.s.scd 
areaa?This kind of question can never he answered by building up du- 
bious estimates of the total labor supplyandsublmcting (‘(innlljHlnbious 
estimotes of employment. 

What, then, is the solution? I should like to propose not one set of 
statistics, but an entire battery of related infornialion in ord(‘r to nti- 
swor the general question as well as a nninUor of sjM'cial ([uc.slions which 
are so essential to sound formulation of public policy. 

First, let us recognize that if wc are to cHlimalo llm size of the labor 
force, the total number employed and uncinidoyi’d, w<* iinml do so di- 
rectly by a sampling technique, and abandon our prc-soul IcidiuicnioH. If 
we want to know whether a man is unemployed, wc slunild ask him ; wc 
should not try to find him by suhlraclion. The public is now t|uil(* ac- 
customed to theidoo of sampling, thankH to llie numerous public ojiiii- 
ion polls, and statisticians aro much more familiar with ilw mqnal limi- 
tations in social and economic fields. 

I should like to sugge.st, therefore: First, a Kinnll monthly hnriqde di- 
rectly counting the unemployed, the cnrployod and llio person.^ in llio 
labor force, using the Census of 1040 as a bench mark and following ila 
general definitions. Thcvaluablc work in gam])ling for this type of infor- 
mation conducted by Mr. Howard Myers and Mr. John IVclib of (he 
Work Projects Administration ehouid make it poaHiblc to juil sncli a 
monthly syalcin into operation quite soon after llu* ID-UI (hmsus data 
become available. If the sample is small, tli(! collcclion can lit! [irompt 
and the data will bo aiifliciently H])-lo-dalo to he really uHcful. In sxieli a 
sample on urban-rural olassificalion ghould be po.H.'«ible, ami, (ai occa- 
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flion, a igpccial question or tivo might be added regarding the character- 
istics of the unemployed. 

Second^ I should like to urge a comprehensive Coneus of Population, 
confined to a few basic questions, once every five years; and third, largo 
sample enumerations by the Census Bureau once every two years. We 
should, by now, know the dangers of getting too far from base, if any 
kind of sampling technique ia to be used. 

Even Bucli a valuable set of esLiinatea of the labor force, of ojnploy- 
ment and unemployment will leave many questions still unanswered, 
merely because any comprehensive total provides only a general picture 
and necessarily conceals many diverse problems. In analyzing the un- 
employment problem, for example, it is important to know where the 
unemployed are and what kinds of skills and experience they have. The 
skill of the labor force becomes doubly important today in a rapidly ex- 
panding labor market. Such questions as these can best be answered 
through vegiatvation at the offices of tho Bureau of Employment Secur- 
ity of tho Social Security Board in connection with its work of place- 
ment and of payment of unemploymeut coinpensation, It is too costly 
and too slow to get information on skills and training by a census or by 
direct sampling techulqiiCvS. Regis tratiou at employ mout odices ^Yill 
provide an adequate approximation for most purposes. 

Moreover, as the Social Security system expands to lake iu other 
types of worlc and smaller firms, particularly for unemployment insur- 
ance, there will be many generally useful statistics as a by-product of 
its operations. Thus, tho number of persons registered ns imcmployed 
and either receiving or awaiting unemployment insurance plus tlioso 
wlio have recently exhausted their benefits will in itself be n measiire of 
a very significant segment of employment. It will never monHuro total 
unemployment, bccaiiso the coverage of the Social Security system is 
not comploto, but it will indicate the direction of the cliangc in the load 
of unemployment due to lay-oll.s by employers, and it will tell us much 
more tlian we now know about the location and the sources of in-’ 
d«s/nahincmploymcnt. Such a measure of unemployment is commonly 
used abroad ; it is just dcvoloi:)ing licrc and we should all learn to use it. 

With regard to cmploijmpjilf rci)orLs on changes in employment in tho 
large indiistrie.s which (‘iin txi nKHisurecl with soim^ degree of accuracy 
are the l)cst and most compreliensive of industrial I)an)inoLcrs. Their 
importaiKje should not h(! niiniiniztMl, 'Pln^y an^ a key Lo (lie (Uirrenb 
changing induslrial HiUmlion, particularly Lo tlie piogix’ss of Lho deh^nso 
program. They should be nuule more (!omj)lele and more prtM'ise l)y 
more crilioal analysisof reports from employers. But it seems clear Lliat 
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we should concentrate our efforts in meosiirini!; ciniiloymcnt l)y llie 
method of reporting payroll totals in the fairly woll-orgnnizi’d large- 
scale industries, where the employer-employee rclalionslii]> \h signifi, 
cant, and devise some new techniques (prohobly pam))ling) for fiiuling 
changes in the number of self-employed anti of pni’soiiH fiigagod in Hinall 
scale enterprise. 

Lastly, a coordinated current analysis of all of llu^ reporls on employ- 
ment and uncmploymentnowntcvoryono'scojnmftiul, ('oudicd in terms 
which the ordinary man can underslnntl, is badly imnded. MohL of ull, 
after a decade of estimating uncmployincnt, there aliun Id be ufniiik rec- 
ognition of the inadequacy of thcsLalisUcal tools in im; for the pout tnn 
years. The Census of 1940 should bo made a landmark for more .satis- 
factory statistics in this field. 
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By Howaud B. Mtbus^ Director of Research 
Work pTojecls AdminiHration 

T he subject of Bliort-run changes in the supply of labor has been 
given far too little consideration by cconomiata and statisticians. 
Attention thus far devoted to this field has been almost wholly turnedj 
first, toward measurement of tho volume of unemployment and of cm-- 
ployment at n given time, and second, toward description of the char- 
acteristics of the employed and unemployed groups in cross section. In 
many discussions it has been assumed that the supply of labor, over 
short periods, is substantially fixed. 

The reasons for this neglect are not hard to find. They relate mainly 
to the recency with which the need for such information has come to 
attention, to the absence of data on which a realistic description could 
be based, and to serious technical difficulties which stood in the way of 
securing such data quickly and accurately on a recurring basis. 

The necessity for greater control of economic and social processes and 
tlie rapid extension of goveniincnt into new fields of activity have 
brought a growing demand for current data regarding short-inm labor- 
market flucliiaiions. This demand has been sharply stimulated by llio 
defense emergency and by the frequently expressed fear that tho labor 
supply may prove inadequate to meet the accelerating requirements of 
the rearmament program. 

In recognition of the inadequacies of existing data the WPA started 
several years ago to work out a new approach to the problem of describ- 
ing and aualy'dng the dynamic aspects of the labor market. In January 
1040 the WPA initiated its Monthly Report of Uneviploynwit, tlie first 
attempt by any agency to provide accurate measurements of unem- 
ployment, employment and the size of the labor force on a systematic 
basis. 

In operation this survey uses Llic principle of the public-opinion polls. 
The superiority of the poll method results from the fact that labor-mar- 
ket activity is measured directly ratlicr than estimated indirectly. The 
WPA survey interviews a carefully selected cross section of Lhe total 
population. No additions or Bubtractions, based on assumptioTis as to 
iincmployinont reported in the consu.s, not average incrca.se in tho la- 
bor force, or clianging age Htnicturo, arc necessary with the poll inetli- 
od; such assumi)LionH are cssontial to all other methods. Tlie result of 

* Rovliiinn of pnpor prcAcnlcd Iho 102nd Anniml MoalinR of (lio AmorloAn Blnlialioiil AbjsoqIa- 
lloHi CliicnRO, Dccofnbor27. lOdO. 
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tlio poll procedure is an extremely fast and sensitive report on the state 
of the labor market that takes full account of changing conditions. 

Each month a- report is obtained concerning tlic activity engaged in 
during a specified week by each member of the sampled households wlio 
is 14 years of ago or over. All such persons are asked wlictlier they were 
at work, on emergency work, or actively seeking work during tlio week. 
These groups conBivtutc the ewirenl labor force. PersouB who arc nob 
engaged in any of these activities — that is, the iionworkors — arc asked 
the reason for not seeking work. In addition to these items the schedule 
calls for information on certain personal and employment cliaractcr- 
istics of the persons included in the sample. 

The sampled households are selected at random within a group of 
sample counties cho.sen to bo representative of the United Slates for the 
characteristics under observation. At the end of the year the survey 
was operating in CO CQUiitics. Within these couiitic.s the sample covered 
approximately 20,000 liousehokls, including some 28,000 workor.s, The 
survey covers the week preceding the fifteenth of each month and cstU 
mates for the United States are completed before the end of the month 
in wliich the data arc gathered. 

A few of the findings of the survey will be presented briefly in LIuh 
paper. While tlic period thufl far covered is short, it is believed that 
certain conclusions may safely be drawn from the data already avail- 
able. 

Chart I and Table I classify the total poinilatiou lirondly according 
to the aotivitic.s in which tJioy were engaged during a specified week in 
each month of 1940. The employed and unemployed groups, taken to- 
gether, constitute the labor force, which ranged roughly from 40 to 45 
per cent of tho total population during the period,^ Tlio remaining 65 
to GO per cent of tlic population is composed of noiiworkora. 

The major reasons for nomvorkcr status were: Under 14 yenr.s of 
ago, nimble to work liccaiisc of old ago or handicap, engaged in house- 
work at home, and in school. As is to be oxjiccLcd most of the nonwork- 
er categories exliibitcd considerable .stability during the period. Stu- 
dents were an exception; this category decreased .sharply during tho 


1 Ab iiflwl in llio Biirvpy Iho omploycd Hronp inchidoH porHOiiH M ycnrfl of iifjo or over wlio worked 
for r>[iy or profll (UirlriR Oio survey \vcck In privnln nr iionornorr^ciioy Kovoriuuciil omnloynieiili or wlio 
Iind A job from whieli limy wero Irriiiiornrlly iih^niil duriti^ llio ucok. 

Tlio unoinplnyod Hhiiii) liioliidcB iicriioiia M ynirM of iirr or over wlio worn luiL oiiiployrd (oh tlo- 
Hned nbovo) nnd wero notivnly ncckiiiK eiiiiiloytncril, mid ibonn wlio worked diirlnR Lhc week nl luiblio 
omorRonoy w'ork (WPA, NYA, CJCX;, olo.). 

TIio fl«m of Uio GJikiiloycd mid mmmiiloycd KroujiH coimtiluirH llio lobor forno diiriiiR tlio niirvov 
week. 

ThcflodoQnilions aro ariuivolcni Lo iIioaq used in llio 1010 Coiihub of ropulnlioii. 



178 AwEnrCAN Statihtical AflflOciATio?f • 

TABLE I 

labor-mahket btatus of total pofulation* 

JAmJARY-DECEMniCU 1010 
(PoroonUse Eallmiilcfl) 


l4ibor fcirco 

Month PopulftLioa — hJoniroTkcnj 

Tolnl Evnplnycil l/iiertipItry<Kl 


January 100.0 42. A &7,A 

Fobrunry 100.0 41,7 33.0 7,0 63.3 

Maroh 100.0 41.0 31.0 7.3 W.4 

April 100.0 41.8 34.0 0.0 

May 100.0 42.4 3fi.n 0-A fi7.0 

June,,,.- , 100.0 43.7 37.0 0*7 60.3 

July 100.0 41.3 37.0 7.5 05.7 

August 100.0 44.1 37.2 0.0 AA.O 

Soptambcsr lOD.O 42.8 37.3 6.5 57,2 

Oolobor. - 100.0 42. A 30.7 6.8 57,5 

Novftiuber 100.0 41.0 30.0 5.0 58.1 

Dacombor 100. 0 41,0 30.2 5.7 58.1 


Bour«ei WPA Monthly Hoporb of Uncmploymoul, 
^ Fieuroi Aubjeol lo rovUlon. 


aummcr months, regaining approximately itw former size jia HriioolH 
opened in the fall. The fact that the romnining eategories rliniigcd liltlo 
in total does not mean, however, that the individiuilN included all main- 
tained the same Btatus throughout the period, A.s will lie. lulled Inter con- 
sidorablo amounta of croBS-shifling by iiulividimlH occurred during the 
year. 


Shifts among tha worker groups Were coiiHulorably iiiorci marked. 
Total employment rose sharply and rather nlendily from I'Vibniury 
through September, Most of this inerme and most of the. HubKcquonl 
declino were caused by marked seasonal changes in ugricnllunil einiiloy- 
ment. The total employment increase from February to Sepleiiiber wan 
approximately 4.7 millions, of which nearly a third, or about l.d mil- 
lions, had been lost by the end of the year. 

Note, however, that the total labor supply also lliKiUialed sharply. 
Reaching its low for the year in March, the labor force ro.H(i to a peak in 
July, thorea/ter decreasing steadily through November. Tlic labor sup- 
ply increoaed by fully 3.8 milliona during the four spring niul early simi- 
mer months. In the remainder of tho year it decreased by about 3.2 mil- 
lions, thereby losing nearly 85 per cent of its former gains. 

The causes of these sharp nuctimlionB have not ycil been fully unu- 
yzed. It IS clear that a good elmro of iho increase l■(!pl■(‘Henls hIiuIciiUh 
who obtained work or wore looking for work during Huimuer vacalioiiH, 
and that a considerable proportion of the decline in llui fall wiw cauKcd 
the labor market to return to sohool. It should ho 
pointed out. however, that tho great bulk of studouUi dismiaseil from 
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Bchool did not enter the labor market; most of this group went on vaca- 
tion for the Slimmer. Rural nonecliool youth and ecasoiial agricultural 
and other outdoor workers constituted another important source of 
growth of the labor supply during the spring and early summer. Most of 
these were presumably engaged in or seeking farm work. 

It should nob bo assumed that these additions to labor supply can be 
dismissed as of little consequence merely because most of theiUj or thoir 
equivalents, removed themselves from the market later in tlie year. In 
the first place, the data available indicate clearly that largo numbers of 
them secured jobs, hence diminishing the effect of marked employment 
gains on the supply of previously unemployed workers. In the second 
place it appears quite possible that large numbers in this group would 
have remained in the labor market in the fall had jobs been available for 
them. 

The volume of imcmploymont, including emergency workers, can be 
expressed as the difference between the total labor supply and the total 
volume of oinploynieni. Thus it is obviously affected not only l)y em^ 
ploymeut changes but also by increases or decreases in the total labor 
force. What were the not cffccLs of the movements of both of these fac- 
tors on un employ men b during the year? 

Starting at a high level in January, unemployment declined Kleadily 
tlirough May, aided for most of the period l^oth by oniploymont gains 
and decrcafica in labor supply. SiimilUincouH gaiuR in both empU^yinenl 
and imomploymcnt were reported for Juno, when a marked iiKU'eu.HO in 
tlio labor force more than offHct the incrcAvSe in employment. A further 
increa.so in unemployment was reported for July, followed by a decline 
in August. In September unemployment dropped vciy Kliari)ly, duo 
primarily to the marked decrease in the Bui)ply of labor in tliai month. 
Unemployment rose in October and November, largely due to sharj) 
losses in agriculLural employment, and declined slightly in Doccnib( 3 r 
primarily as a result of the stimiiluH of Christma.s trade on omi)loyinont. 

The findings of tlic first year of the WPA survey .serve a.s vivid illus- 
tration of the fact that the dynamics of labor demand have their coun- 
terpart in dynamics of labor .supply.Theydemoii.Htratc Hint tlie.supi)lyof 
labor, far from being fixed, in fact fliictnaLes sliarply during sliorl pc'ri- 
ods of time. They HUgge.st further Limb e.sLiinates of unoinploymeiit lack 
realism iinlcsH they allow for rapid flinduations in labor supidy over and 
above the not annual increment to tolal sniiply. For exani|)l(’, during 
the period Marcli-July (3mi)loyment increased by fully IhH inillioii.H. 
These gains, liowovcr, wore almost (jxaidly offset by incniascs in the 
supply of labor and as a rc.siilt ttie volume of uncinploynient showed no 
change. 
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The national movements in employinciiL, labor force, and uiK(ini)l(iy- 
ment which have been aKclchcd ore IhemselvCH llic net rcsiilLw of a vari- 
ety of geographical mid urbnn-niral changes which often diffm- widely. 
Aa a einglo illustration wc may Lake the cliangCs oei-iirring between 
April and May 1040. Weshall divide the sample counlies into, first, the 
counties containing the 5 largc-sl citie.s of the country, second, all other 
counties with a total population of 45,000 or more in 1040, and third, 
those counties with a popidation of le.ss than 46,0(10 in 1040. For con- 
venience these gioupa will ho called, respectively, inclropolilaii coun- 
ties, xxrban counties, and rural coiin(ie.H. 

TAWLB II 

LADOn-MAUKEr STATUS OF POPULATION IN llUaAt. URUAN, ANP 
METROPOLITAN COUNTIliH* 

APUIL-MAY IttlO 
(Por^onlago ICdtimnltM) 


Urbitriliallon group 
and month 

Totnl 

popubUon 

ToIaI 

L(il><tr forcQ 

Ernpitryed 

Ifiiempluyctl 

Ncm- 

United ^Inlca 

April 

. 100.0 

di.B 

31.0 

0,0 

68.2 

Mfty 

100.0 

42,4 

35.0 

0.3 

67.0 

atiral QQunlloat 

April 

, 100.0 

37.7 

32.0 

5,7 

02.3 

Mfty 

100.0 

40. a 

36.4 

4,0 

60.7 

Urbon oounLloet 

April, 

. 100.0 

43.0 

35.8 

7.2 

67.0 

Mrty i X . 

100.0 

42.0 

36.8 

7.1 

67.1 

MeLropoliian aountloafl 

April 

100.0 

47.0 

30.0 

S.l 

63.1 

Mfty 

100.0 

40.3 

37.0 

B.7 

63,7 


Soutco: WPA MonLbly Hopoft of Unomrloymohl. 

Figures Bubjaat lo revision. 

f dnmple oounllca wilh n populnMon of Ioqb llinii -15,000 In 1010. 

I flumplo oountJofl Willi tK populniion of 45,000 or moro In lO-lOi oichitling (ouhllpn llio 

A largest olUes. 

i Counlloa oontainihg Iho A Inrgcat oittoa; Now York, CMcako, riillndoSphijt, Dttrtijl, \am 

In the Nation as a whole employment inci’ensoci belwoi^n April niul 
May, the labor force increased aomewhat IcvHfl, and uncinploynn'nt de- 
clined, The 80 -called rural counties wore entirely rcHponnibie for tlieno 
ohangQs (see Table II). In tho rural coiiuticB employ m (Mil roHo \'ory 
shaiply^ tho labor forco increoflccl aomcwluit Iohh nijiully, and urieiii- 
ploymonfc decreased markedly. Tho situation in tho metropolilun coun- 
tiea was exactly reversed) employment dcclmcd Klmvply, lulmr force 
decreased by a smaller amoinib, and iinoniployjuont M'ln^ 'hirbutd^ 
group of counties showed little change during the jieriocl cither Ui em- 
ployment, labor supply, or unemployment. 



‘Dynamics op Ladou Supply 


181 


The ehangea iu differewt geogvaphio avofts often ai*e smnlavly divovse, 
Tho breakdown of national totals to show broad regional and urban- 
rural changes, age and sox shifts in the labor force, and changes in ma- 
jor indues trial and occupational groupings provides a rich field for fur- 
ther experimentation and analysis of survey findings, 

Thus far the movements cliscusscd have all been net changes. These 
are tho combined results of conaideralfiy greater numbers of changes 
in status on Llio part of individuals. Preliminary tabulations of survey 
data for ilio months of March and April) months in which identical 
households and per.sons were canvassed) servo to throw .some light on 
the magnitude and direction of those shifts. The months selected wore, 
on the wliolC) months of moderate change; they do not represent a pe- 
riod of extreme fluctuation. 

Change of status during the two inontlis has been measured in a for- 
ward direction, that is, in terms of the status in April of persons wlio 
had a specified labor-market .status in March, The shifts reported are 
probably somewhat understated, since only persons who were in the 
sample during both months arc included and since status was compared 
only for the two weeks of survey, llius failing to record a change for 
pcr.sons wlio changed status and then changed back between the Marcli 
and April enumerations. 

As Chart IT and Table III indicate, 2 per ecnl of tho nomvorkers 
and more than 3 per cent of Llie cjnploynd group .showed a change in 
status between March and April, while IQ per cent of tho unemployed 
group reported such a cliangc. In oilier words, about 1.4 million of the 
March nonworkevs, 1.5 million of the employed, and 1.8 million of tho 
unemployed changed their labor-market status during a period of 30 
days, Although generalizations from a single pair of months arc danger- 
ous these figures do contain some interesting suggestions as to changes 
that take place in tho labor force. 

The 1.4 million nonworkers who had changed status by April had, of 
course, entered the labor market. As a very largo part of the non worker 
group is made up of children, housewives, and retired persons, it is sur- 
prising to find as much shift into the labor market during a single 
month as was reported. The figures suggest that tlie movoinoiiL back 
and forth between worker and iionwork(n’ slaLiis is much larger Lluin 
has been suspected. It is iiiLerc.Hting to note also that a])pi‘oximalely a 
million of the grou]) wliir-h changed slutus wcml directly to t^niidoy- 
ment; tho remainder sliifted to the statu.s of unenii)loy(Ml. 

Of tho 1.6 million worlaM'.s wlio were om])loyecl in Man li but had 
changed staLus by A[)ril nearly a million became unemployed, Tlie re- 
mainder dropped out of the laljor market. 



UNEMPLOYED 

b\Ay, 
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CirANQEfl IN LABOn-MAIlia3T STATUS OP IDENTICAL PERSONS^ 

maucu-april 1040 

(Foraontneo EatlmAloe) 


BtftlUfl In March 

Tolnl 

Employed 

BlaLue In April 

Unomployed 

Nonworkor 

Employ od 

100.0 

DO.7 

2,1 

1.2 

Unemployed 

100.0 

M.2 

81.4 

4.4 

KonworkfiT 

IQQ.Q 

i.a 

O.B 

QB.2 


Bouroo! WPA Monthly HoporL of Unoniploymont. 
^ Pi If urea flubjoot to roviaion. 


The most striking changes were roportocl for the unemployed group. 
Fully 1,8 million of the March unemployed changed their labor-market 
status during the month. It is encouraging that more than 1,4 million 
of these workers, or tliree-fourths of the total who changed status, had 
secured jobs. The remaining unemployed liad loft the labor market by 
April. 

The data thus far ])i’esenlod all deinonstraio that the labor force pos- 
sesses a Iiigli degree of fluidity during ahort-nm periods. It is apparent 
that seasonal changes in the size of the labor force are of the order of 
several millions of workcra and that tlic.so fluctuations are the net re- 
sult of a couBidcnibly larger number of shif la of atatua on the part of in- 
dividuals. It seems clear that during the course of a year a much larger 
number of persons have been in the lalior force than are employed or 
unemployed at any one period of time, and that there are large numb era 
who work or seek woik during ]mrts of the year and withdraw from llio 
market at other periods. 

Exact statement of the causes of these aliifts must wait upon a groat 
deal of furllior analysis. It is clear tliat one important cause is the clos- 
ing of scliools during Llio summer months, resulting in both permanent 
and temporary additions to the labor supply. Other shifts arc caused by 
illness or accident, desire for retirement, changes in family income or 
family YcsponwbiUtics, desire for huther education, and so on. The de- 
cision of many persons to enter oi’ leave the lal)or force probably is 
based largely on their judgmeuta as to their market prospects — their 
chances of getting u jol) or of reemployment once a job hn.s been lost, 
and the wages tlu^y may ('xix'et to ro(unv(^ Some of these (Miuses are 
pretty cloai ly seasonal in nature, others arc probably related to cyclical 
fluctuations in neonomie activity, and sonic ajipear to be inegular in 
tlioir influcnco. 

There lias been a groat deal of discussion during recent years of Llie 
Bo-cnllcd **forccd entries" to tho labor market caused by the loss or dim- 
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inution of family income during the (leprew<ioii. Some Biieli movement 
haa imdoubtcdly taken place, l)Ul, os the foregoing diseuKaion indioalea, 
the net fluctuationa in the labor force, cannot be to aiin])ly explained. 
The faotora Avhich stimulate ov delay entry to or exit from the niatkct 
are extremely complex; a change in cconoiiiic eoiulilloiiH which nniiHe.s 
the entry of some workers into lire market may cauw Iho almirntion or 
withdro;ral of others. It appears that the total labor force temls, on llin 
whole, to increase with both boom mid dcprivsion condilioiiK and to 
shrink in more normal periods, Inil available data do not provide a sal^ 
isfactory basis for incasiiriiiK the magniludo or timing of these move- 
men ta. 

In view of the surprising flexibility of the labor supply, anri its ti'iid- 
ency to expand and contract in accordance with demand, it seems prob- 
able that the sharp in.crca.scs in employment forocn.st for (lie next year 
or BO as a result of the dcvoloimicnt of the defense (irogrnni will be ac- 
companied by a consUlcrahlo net incrensc in the active labor supply. 
Better employment opporlunities and higher money wngc.H slmnld 
bring into the market considerable miinhors of youth wlm have con- 
tinued in school because they could not gel a job, together with large 
numbers of out-of-Bchool youth now dammed up on the furins h(>cnusn 
of the difficulty of obtaining employment in the cities. It niipcnm prob- 
able, further, that many seasonal workein will remain in tin? market 
after their usual period of activity with the expeelation of seciiriug ad- 
ditional employment. In the short run, at least, thcHe and other gronjiN 
stimulated to enter or remain in the market shwild eonsldi'rably more, 
than offset the witlidrawal of groups for whom heller times jirovidc an 
opportunity to Icavo the, market and engage in other nctivil ies. 

The normal net addition to the labor force is generally eslininted at 
about 000,000 workers per year. This figure reiirc.seiiUs the exee.ss of 
' youth arriving at working age over cstimaLcd normal withdrawals from 
the labor force due to death or advancing age. It slioukl not be snriiri.s- 
ing if the pull of better timc,H coupled with the ihihIi of a near-war jtsy- 
chology results in an additional not influx to the market of Keverul mil- 
lions of workers dining tho next two or three years, over luul nliove (be 
normal growth. The scant evidence available .siiggc.sls llnil an e,\l( (*oie- 
ly rapid rate of influx occurred during the fiast World IVar. 

It follows that caution should be oxcrcised in tnuisluting eslimates of 
probable incrcaseH in employment into esthonli'H of probuhle future <le- 
croases in unomploymcnt. The marked employivient gains wbicli are in 
prospect may well be offset in conBidwable, part by sharp gains in tlie 
total supply of labor offered in the market, 



WHOLESALE PRICE INDEXES* 

By Francis McIntyre, Indiana Vniversity 

T UB TREND in price indexes ia toward fewer such indexes, rather than 
more. Once it was fashionable for many jBvms to construct price 
indexes. Today the field is dominated not by the indexes of any private 
agency, but by a fjingle index, prepared by a government bureau. 

Why has tliia change come about? Largely through the improvement 
of index number technique- Leat that seem paradoxical, an explanation 
is in order. While index number formulas were of extremely simple pat- 
tern, and unweighted indexes were the rule rather than the exception, 
almost any enterprise could, at small expense, indulge itself in the lux- 
ury of maintaining its own index number, much as some financial insti- 
tutions in the golden era kept economists. 

Since Irving Fishcr^s improsaive summary^ of index number formulas 
a decade and a half ago there has been ineveasing emphasis on "good^^ 
and ^^bad" weighting systems, The opprobrium cast upon totally un- 
weighted index numbers became too much to bear, and many have 
made a quiet exit from regular publication. Among those remaining the 
tradition for the Laspeyres formula became so strong that the only ex- 
cuse for the competitive production of index numbers became a prefer- 
ence for a differing list of commodities (oven the selection of weights 
seemed to bo by acclamation) and others fell by the wayside. 

In recent montlis we may have boon witnc.ssing the manifestation of 
anoblior source of index number mortality — tlie lessened prosperity of 
financial publications. If the business of trading in the security markets 
is really as unattractive as recent quotations on exchange seats would 
incUcate, many of the valuable services which the statistical depart- 
ments of these publications have performed in the past are likely not to 
be available to the economist in the near future. Surely each of us shed 
a sincere academic tear at the passing of the wcll-rcmembcred Anno/- 
lisL We must be prepared for similar bGrcavemeiits in the future. 

The increasing dependence on governmental agencies as a source of 
published index numbers which the above-mentioned developments im- 
ply i.s not here viewed with alarm. The raison d*Ure of index number, s is 
surely the service they perform for a community of economists, in a 
very broad sense of that much abused term. It simply seems appro- 
priate in this Goiinnectioii to note the .source of supply. 

* A pnpor proqoiUcd at Llio 102nd Anmial Mcolliifl oC llic Amorloftn SlaliHlioal AasooinLion, 01ilcn.KO, 
DocoinbDr27, 1040, 

> Irving Fiahor, T/Jo J[!akii\Q of Imlcz iVujji&erfl, (Ilo-ugliton Mifllin Co., Now York, 1027, .Ird EdJ- 
Uon). 
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Important uon-govorDmcntal general index niiinhcn) of wholeHolo 
pricea of course continue. A by-no-menns cxliauHtivo ImL imiat include 
the weekly eeries of The National Fertilizer A‘*.‘U)(!iaUo?i, the Uabnon 
Institute, the Index Number luatituLe, and the Jountiil of Commerce, 
as well as the daily series of Dun and Bradstrcct and the Journal of 
Commcrco. But the daily, weekly, and monthly ind(‘XPH of llm Bureau 
of Labor Statistics continue to be picdominnnt, and in llu> ronmindor of 
this paper major attention will be paid llii'in. 

The daily BLS index is relatively new. Iks reimrliiig \va,s heguii only 
last year, and it is based on August 1030. Tweiily-eighL "Hi'iiHiiivo” 
commodities arc used, and an unweighted gconielrie niran of thy jjrico 
quotations ia the index obtained. RclcnBcd for |)ul)liealion weekly, this 
index is available daily by Iclcphonc or telegraph. Whilci one is pleoacd 
to Bee the increased use of the geometric iiienii for such purposes, im- 
pecially where weighting ia believed to be iinpraclieal, iIuh daily index 
ia notn major product of the BLS HtaUsUcal mill, and our disi'.iissions of 
formula and content ahould concern the much more c!Xl<‘nHivc weekly 
and monthly aeries . 

It is difficult to keep up with the mimher of i)rii'o seruss the, ULS index 
employs. Over quite an extended period of the 1930 '.b it was about 784. 
A reeont report meiUioncd S13. This i« subject to clmrigt' <tn iics’csKnrily 
short notice. It is difficult to know why so many suries an; used. The in- 
dex baa probably gained little in accuracy ns a .sample of all wliolc.salu 
prices, merely by approximating a cctisua of l)io.se eommodilii'.s fur 
which regular quotations are available. It in evidont that Keihsitivily is 
not an objective, but merely in the inlcrcsls of not exluui.siiug llic sta- 
tistical facilities of the Bureau, some better criteria cinglil to be de- 
veloped of how far it pays to push the inclusion of now ])rii‘e st'rie.s be- 
yond the point of diminishing rcliirna. 

A change in the method of conslruclion of the BI^ wholcsnle price 
index’ took place about three years ago, which eliimg)* was of much 
greater moment than any increase in the nimilrcr of scruis. This ia the 
abandonment, largely on the grounds of expediency, of liie (;hain ind((x 
method for the fixed base, variable multiplier Iccliiiiciue. 

The old method employed this formula: 

X 

^tP J Qv 


' Jwse M. Cun* Diid Enmud J. Doniih, •ll*vl«o<l Molhod of riileiil»ili.ii t,| dm ll.L H. WIiuImuIo 
P rwe Indoi,'' IhU Joiiiu(ai.| Vol, 32, No. 200 (Doceinbar 1037} P]t. 003-074. 
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where I is the indeXj i stands for any period, and w the period from 
- which weights were obtained. With this formula a new series is added or 
an old one withdrawn by making the numerator and denominator of 
each link always include identical seiica. Thus for each month (any) 
there may be two aggregates. One will give the total of values appro- 
priate to the preceding month, the other to the following month. The 
author lias suggested elsewhere* that a commodity might bo called e/- 
fectiMQ in any month if its price for that month is permitted to affect tho 

I 

index for tliat mouth. Then each link may be written 

1 (ZlD 

where both summations are taken over all and only over the list of com- 
modities effective in period This process of keeping numerator and 
denominator of each link comparable is the only “correction^' necessary 
when series arc added or withdrawn. It would appear extremely simple, 
yet is obiected to on the following grounds:* (1) Aggregates arc nob 
comparable over an extended period. This makes diflicult the combin- 
ing of price series into new groups, Since such combinations are fre- 
quently needed, the clerical work is licavy. (2) When a new price series 
is introduced under an old name (o.g., a change in the spceificatioUB of 
the article, but not in its common name) tho old quantity weight yields 
a meaningless product. (The implicit assumption that tlie old quantity 
weight must bo retained is not defended,) (3) Tho prico multiplied by 
the quantity weight may give a meaninglcBs product even without a 
substitution. 

Tho second and third of these points may, it seems, bo dismissed 
without much discussion. It may appear awkward or inconvenient to 
regard each change in a price Bcrics as the BubstituUon of a now com- 
modity for an old one, yet this is perhaps the only procedure certain to 
place in sharp relief the significance of altering the precise description 
of the commodity whose price quotation is employed. 

There vemainB then the alleged difficulty of recombining the several 
commodities into different groups from those originally contemplated 
or constructed, That this may have presented a problem at some time 
in the past is of course possible, but modern atatisUcnl machinery would 
appear to reduce this operation to extreme simplicity. Prcavunably tho 
price quotation is punched in one field of an cleclric accounting machine 
card, tlio appropriate quantity weight is punclicd in another, and the 

* “Tho rrolilom of Iho Slook Prico Iiiclox Nuniljor," Lliin JounNAL, Voh 33, No. 203 (Soptombor 
103B)pp. 657'6n3. 

< Giilla and Dcttnla, op. pif., pp. 005-000. 
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extension of tlieir product is obtained electrically in n tliird field liy 
means of a rauHiplying punch. If the desire to include differing grndos 
or specifications under the same commodity name is irrc.HistibJc, fourth 
and fifth fields may bo used for price and quanlily ndjustments;' the 
sixth field should then display the original product (field three) plus or 
minus the product of fields four and five, This too is a simple auto- 
matic cross-footing operation for the imiUiplying punch. 

Then when all the cards for month i arc .sorted logellior, the total of 
field three will bo Iho denominator of Lw, the total of field six the nu- 
merator of Li. a now commodity will liavc a lilank field six on first aji- 
pearanco; a withdrawn commodity will have n blank field tlireo on last 
appearance. Let us consider an example ;• 

Commodity: Currantfl. (No. 247) 

Old series: Amalia variety. December 1030 price, 11.0}i/lb. 
Quantity weight 8216 (presumably the total 
1936 marketings of curranl-s in M 11 w.) 

New Series: Patras variety. December 1030 price 11.5|f/lb. 

Now 8215 is justifiable only if 11.0X8215 makes sense for Decoinbor 
1936; i.c., if that product is tho value, of (say) 1035 inarkeling.H at De- 
cember 1030 prices. If this is not the ease, no selection of formula will 
help matters. This is a question of tho validity of using Amalia currant 
prices as an average price for all currants, and has nothing to do with 
the appropriate oorroctLon for change to Palraa currauls. 

The December 1930 card should tlien look like tliin: 

Field Numbers 

#1 #2 n H It'S rf'o 

1936 12 247 11,6 7868 00306.0 — — 003Q6.0 

and 7858 (= j^X82l6) is the correct quantity weiglit until llic next 

census, If,, however, the substitution Is made on the grounds that the 
Patras price is a better average than tho Amalin for use in association 
with the quantity weight of 8216, this substitution sliould bu liandlcd 
as follows; 

#1 #2 §3 jfi #0 

1930 12 247 11,6 8216 04472.6 0.6 8216 003(56.0 

In neither case is the index for December 1930 afTcctod , 

• A Blmplo fidJuBLmoiit proooduro is II hisl rated below. 

• Taken /rom Ciitle und Donnla, op, cil-, p. 607. 
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Tb cons true fc any desired new index it is necessary only to designate 
by code number the commodities one wishes to include, permit the col- 
lator to select those commodities whenever they appear in the cards for 
each montli, and tabulate fields three and six for these cards, controlling 
on the montlu The only clerical work required is a division to express 
each field six total as a ratio to the field three total for the previous 
month, and a chaining of these links by product cumulation. 

The “improved” formula of the BLS index is a fixed base aggregative, 

iQ^to 

I = in which the denominator is left alone, and compensating ad- 

justments in q' are made whenever a correction must be applied to a 
price series. That tins yields aggregates piQ^u, having no value sig- 
nificance is recognized, but not regarded as of importance. At this point 
I wish to register a sharp difference of opinion. I prefer what seems to 
me the simpler chain method on two grounds: Not only is it eimpler, 
but it provides aggregates of price X quantity which are currently mean- 
ingful. Note tliat the final numerical results of the index computation 
are not at issue. I have shown elsewhere^ that a systematic treatment of 
the corrections under the two methods will yield identical final index 
numbers. 

One final remark needs to be made on the relation of index number 
theory to economic theory, Except for the field of price of living index 
numbers, and perhaps that of stock price index numbers, this relation- 
ship remains almost unexamined. The noteworthy exception in the 
case of price of living is duo to a series of articles beginning in the JZe- 
view of Economic Studies in 1936, and continuing through the literature 
for several years. The position was there developed that the problem 
of changing patterns of consumption and different lists of commodities 
at different dates would be solved if the commodities and weights were 
so selected that equal index numbers at diff cron t times indicated the in- 
dividual still to be on the same consumption indifference curve, despite 
the changed composition of his market basket. 

Now wholesale pricc.s as a mass are so heterogeneous tliat I see no 
possibility of a parallel development, but there is a restricted class of 
prices for wliich tlicoretical tools are ready and waiting. These prices 
are the costs to producers of the factors of production, and the tools 
arc the isoquants of the theory of production, a.s developed by Schnei- 


* AUro<l CowJc.'] itnd As.^goi[ilos, Common ffloch Indexes 1871-i937i (Prinolpin DIogmingLon, 
was) pp. 26-30. 
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dor, Carlson, and others.® An isoquant is the locus of factor coinbinn- 
lions yielding a constant output. An index of production costs would be 
comparable at different periods if the corainodilios and weights were 
BO selected that identical index numbers indicated the i)rodii(:cr still to 
be on the game isoquant; despite the changed composition of hi.s factor 
input. 

The practical issue here is of course the need for the inclinsioii of .sorv- 
icea along with coinmoditie.s in the i)rice index. This lark is nioro Serb 
ous than the objection (inndo against any proimm! iiid<!.x of production 
cosU) that every indiialry— even every plant—would rriniire (i sepa' 
rate index with a specialized list of eoininoditioH, services, and weights. 
Further, it must be emplmsizcd that no erilirisni is due the lluroau of 
Labor Statistics because sueli nn index ImiipeiiH not to l>e available. 
It is not supposed that the name “wlmleBalc eominodity prices" ought 
to be stretched to include productive services. 

This ia a problem not completely dissociated from current defense 
needs. With the cost of production looming more important daily, 
further study of it is assential. While the range of availahhi prudiicliun 
techniques may bo quite different in different iiulu-slricH, variety is sure- 
ly not as great ag in consumption p!ittcniH,aO(l a jjroductioi) Cfwi index 
meeting these requirements for (nay) heavy industry as a class ought 
not be entirely unyielding under the impact of this type of analysis. 

‘Scoestiooliilly BunoCmltoii, SMict in (Ao Pmm TSfwj (•/ iVorfmlion, Kinit, I.4ijiili)n, ili:iw), 



COST OF LIVING INDEXES* 


By Robert A. Sayhb 
National Industrial ConfcYencc Board 

I N ANALYZING cosb of Uviiig iudoxes it would seem most feasible to 
limit the analysis to a brief discussion of iime-lo-iime indexes, i-c., 
indexes which measnvo changes in living costs from one period of ihno 
to another but do not measure differences in living costa between one 
place and another place. The two oidcab and beat-known national in- 
dexes, which have been available continuously over a long period of 
time, are the indexes prepared and piiblislied by the United States 
Bureau of Labor Statistics and the National Industrial Conference 
Board. The first to be made available for the United Siatoa was that of 
the Conference Board in 1918^ and it was carried backward for selected 
dates to July, 1914; followed by that of the Bureau in 1919^ which was 
extended backward to 1913. 

Numerovis changes have been made in the context, coverage, and 
publication dales of the, so indexes. The situation today is this: The Bu- 
reau publishes for each quarter indexes for the United States and 34 
specified cities, Milwaukee having been added to these surveys in De- 
cember, and preliminary interim indexes for each month beginning with 
October for the large cities of the United States and 20 of these cities 
at the request of the National Defense Commission.^ The Bureau will 
shortly release quarterly iudcxoa for 20 small cities and for cities with 
special problems arising out of the Defense Program and indexes of 
rents in Defense cilios, also at the request of the Commission, Tlie Con- 
ference Board publishes each month indexes for tho United States and 
66 specified cities,^ 

The Bureau has recently revised its indexes from 1935 to date^ and 
has placed them on a 1936-1939 = 100 base in line with the recom- 
mendations of the Central Statistical Board, The indexes for earlier 
years ^Yore linked to the new series, taking the new major budget group 
weights into consideration in the linking process since 1925,® Now, the 

* A papor prosonlocl nt Iho 102nd Annual Mcoling of iho Aiiiorioan Slcitislical Aaflooiation, ChlcagOr 
Dcccmbor 27 1 1010. 

> "WaTlimo Clinngc^ In tlio Coftt of Livina," Nalloiml IiidiiatriQl Conforonoo Board, Research Re- 
port No. 0, Aiiflua L 10 18. 

■ HiirIi 0. Hanna, “Summary of InoroaBcd Coat ol Liviiin, July, lOM^ lo Juno, lOLO," U. B. Bureau 
of Labor SlallNlloa, Monthly Labor Review, Oolobor 1010, p. 7. 

* Monthly Labor IleciBio and press raloaaos. 

* The Con/ercncB Hoard Economic Record. 

* Prepared by Coal of Living UIvIbIoii, Ur. F. M. Williama, Cliiof, “Tlio Bureau of Labor BiaLlBlica' 
Now Indaz of Coal of Living," Monthly Labor lictnew, Augiiat 10 10, pp. 307—101, 

• pp. 302-104. 
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Confeicnce Boavd index for Ihc United in on a 1923 — 100 hone 

but is in tiiD process of roviaion and ahorlly will be related to a more re- 
cent base period. Its indexes for 56 cities arc on a January 1939=^100 
base. The two indexes for tlie United Statca arc compared in C^Iiart I, 

CUAllT I 

COST OF LIVING INDEXES 
UNJTED BTATEH, Una-lOJO 



That of the Bureau ropreaente tlio now index Minee 1035 with the old 
index linked on for earlier years. All these indexoH tiro coniitiled, in a 
sense, by the aggregative method. Under this inolhod, nil llie iieiiiK 
purchased by families of wage carnerfi and lowcr-Huluriod itlrrii-nl work- 
ers would bo priced each period and the aggrogaln oml would thru bis 
related to the aggregate cost in the base period to ohliiin (ho index. 
Actually, however, the procedurca foIloAVcd arc difforeiil. Tho.so diiTer- 
enceswillbo discussed only briefly since they arcmernly expedients nee- 
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easary to make the aggvcgativo method more flexible. They provide 
for sampling rather than for complete coverage and for changes in the 
sample of reporters and of items priced. 

Both agencies report indexes for a similar number of categories of 
purchnsca, namely, all items, food, housing, clothing, fuel and light, 
housefiirniahinga, and aiuidrica. The exception ia that the Conferonco 
Board index includes houBcfurniahiiigs under sundries. When revised, 
this index will also show houaefurniahiiigs separately. 

The various stepa involved in the compilation of the indexes are com- 
plex and involve many refinements of method. They do, however, 
spring from certain basically simple concepts. In each period, botli or- 
ganizations collect from retailers throughout the country retail prices 
of a long list of commoditios. The method of collection, of course, var- 
ies. Through its retail price division, the Bureau sends field workers to 
the 34 cities and depends upon these workers to collect nearly all of the 
prices wliich go into its indexes. The Conference Board collects tho 
major portion of its prices by the quesiioiiiiairo method. In other 
words, qucstioiiiiahes are mailed to retailors in nearly 200 cities, who 
in turn record prices on them and send them back to the Confercuco 
Board, While the Bureau covers the complete list of selected budgetary 
items in each of the 34 cities, the Conference Board does not cover all 
sgIggIccI items in all of the nearly 200 cities, IL docs, liowovcr, cover all 
selected items in 70 cities, for 56 of which it publishes city indexes, 

Since the two organizations compile their city indexes by somewhat 
similar methods, they will be discussed first and the United States in- 
dexes later, Tliia mass of retail prices ia asacinblcd by cities by budget- 
ary groups. Prices of individual items in a city arc then averaged in 
any given month. From this point on, the compilations follow diflcroiit 
paths, reaching, however, the same end. Tlie Bureau calculates the per- 
centage changes in these average prices from those in the previous pe- 
riod, using an identical sample of items and outlets, and applies them 
to the estimated costs of each item in the previous period to obtain 
costs in tho current period. A grand total and totals by budgetary 
groups arc computed. These totals are related to the totals in the base 
period to obtain the indexes. Under this procedure, the Bureau applies 
price ratios to basic expenditures by wage camera and lower-salaried 
clerical workers to Bccwrc coal aggregates for each pricing period. 

On the other hand, the Conference Board compiles the average prices 
of the individuiil items for two Hucccssivci moiitlis from identical estab- 
lishmenls, These prices are weighted by tlic typical quantities pur- 
chased and aggregated by budgetary groups. Thus data are obtained 
fpt a i:)air of months from an identical .sample. The change in this aam- 
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plc from the preccdiiiR mouth to the eiirrcnt inoiUli Is then upplied to 
the hidox for the precrcliiiK mooth to obUiin i!ie index for llic eiirront 
month. Tlie rewullanL Rroiiii indexc^i are weigliled hy a peretiilu^^e dl«- 
tribulion indicative of typical purchasing, to obtain llie tolul eonl of 
living. 

The weighting Hyntems ein]>loyed are derivtsl from f.lin annual pur- 
chiwiiig habits of eoii.sunieiH n'pre.scnlalivc^ of the cily for whifdi the in- 
dex 1 h eonstriietrd. In (ilh(*r weirds, difTerent weigh In an* uscsl for differ- 
ent eiLie.s. Tlias, if lli<‘ cost of living rlsfvs 1 jjer <‘ent in Jhjslon and 2 piT 
cent in New York, it dnen not im‘un tliat tlie .‘jaine coinnnidilie.H ro,se 
more in price in Now Yimk than in IhjHlon, hut llmt (lie eo.sl of cum- 
modiLicH unually purcliusecl each year in New Y<irk rose more, than 
those, usually purcdiosed etudi year in llostoii. 

Those weights were derived from reC(»nt sUkIhsh of the annual imr- 
chasing Imbits of actual ronsunu^ns — that is, fainilif*s of wage (‘anierH 
and lowcr-salaru‘d clerical workers- du many cities. 'Jdn^ most re(‘(‘nt 
and oomprehcnHivcHludieH of tins type are the A/nnr//y)i«fcnr,<j(7ar'7dN of 
Waye Earners ciml Clcriml IKorA’crfl and Uic^ iSVmhVs nf f.>Vnmnmrr Pur- 
chascSf Urha7i AVrfes, eondueted by llie Hun'au of hubor Sialislirs with 
the asaislaneo of the Works rrogiX's.H Adm'mislrathm during lb<^ insiod 
1033-1030,’ 

Turning now to the United Slates imh^xen, that compiled by (h(> Ihi- 
rcau ifl a composite of iU city indexes weigliled in ueeordanen with tlie 
population of the metropolitan area of each city plus mljaeisd inclro- 
politan arcan and cities having over 50,(100 populathm in (In^ same iv- 
gion considered to be. subject to similar iiiovemiSils.’’ 'J'lie Con- 
forenen Hoard index for the country ns a \vliol(‘ is compiled dircc iiy 
from Ihn Hnroau'H index of rrlnil food ro.sUs and from (lie i'('luil prircs 
of other itenm ccdleclod hy llio Hoard iiad docs not as yi*l cnipUty 
weighting factors 1 >umc<I u()on the new hmlgcUuy ,s|iuli< s.'' Wlicii llic re- 
vision of tlii.s United Htalea index is eotn)>h>ted, however, it will l)e a 
eompoaitc of city iiuloxcK and will eonliiim^ lo take eoiisideralion 
data collected from the, other eitica for which no city iinlexi's are now 
being publislied. Likewise, llie. new ecjinpo.silc of ei(y imlcxes will la; 
weigliled on Die basin of populivlioii. I’leliiniiiary eahailalioiis reveal 
tlmt the Conference Iloiird'a revised imlex, like, the Hnreim's, will .show 
no marked variation from ( he old index. 

^ Fnillk M. WilllAinq nnd Allen (\ irnumii, DOhurnfmfnh vf ICniJ'’ 7i\}tnrfn ririri rirnV.il 

ICortrrr.U. H. lliir«iiuOf IdvlmrHlntiNlifHi, Nuti. (HU. Vuh. I tuiil Jl, ll l'l, unrl 1 U 1 ; A M. U. 

Ku|ilffiU, VrtUU M. mwl MiUUeii UhlHuvifllii Siuijy vj 0)>iiauni<r J^irrhinfs, Ir'flvtri .Sffiiri, \1. H. 

lluroAti nf liixiror Hlnllnlit-ji, In rtKini'ralltiri wllli WiuHk AilntlnlniriiiiifU, nullMiri'i Ni»n. lU'J, 

Vol. m m, Vol 1 1 ; OUl, Vo!. II; «I 7 . V..L Ilj mill lU«, Vnli, 11 , V, arnl VI. 

• Hfonthlif[A\lfor Uenew^ AuriuI IdtO, f)|i, n'f,, pii. JIKH: inul S^^iiienilier ItKlft. pp, Sjtt aiO. 

• Niaional Tniliulrlol Cooffiroiico Honril, Coiti uf Liwinf/ in (Jio (/mail St>ilf9, Iin4 nmu, pp. VA- 1^. 
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Digressing for a moment, attention should be called to a source of 
misinformation about the Conference BoaixVs index for the United 
States. The Encycloj)aedia of the Social Sciences in an article on the cost 
of living by Dorothy W. Douglas^® discusses the construction of the 
CoiifercnCG Board index. This material was copyrighted in 1930^ and^ 
at the time of publication, was correct; but within a few months it was 
incorrect because of rcvi.sions made in the index.^^ No changes have 
been made in thus article; all reprints of the Encyclopaedia have appo,v- 
ently been made from the original plates, Tliis merely indicates the 
difficulties which may arise from using secondary source material. 

So much for the cons true lion and coverage of these indexes. The last 
two points to consider are their usefulness and improvements which 
might be made in thorn, 

To my mind, cost of living indexes perform a thieefold task; 

1. They measure changes in the cost of living. 

2. They sliOAV changes in purchasing power, 

3. They arc useful in dcicrmmmg time-to-time changes in wage or 
salary levels, but not place-to^placc changes. 

The indexes of the Bureau of Labor Slati.stics and the National In- 
dustrial Conference Board, n.s indicated by the methods ii.scd in their 
constnictiou, do measure changes in the cost of annual living in any 
given period of time for a workingman and his family and for a lower- 
salaried clerical worker and Ins family, Typical purchasing by this groui) 
is the basis of the indexes. These indexes do not measure changes in tl\o 
co.sl of living for those in higher income brackets and should nob be 
considered to do so. True, costs for all pcoi)lo tend to move in the same 
general direction over long perioda. It is probably reasonable to say 
that, if these indcxo.s rose 15 per cent in X years, the chances arc that 
living costs of people in the $ 10,000 income class, or any oilier, likewise 
rose appreciably. The inclination, however, to apply moulU-tO'moiitli 
movements in the indexes Lo people for whom tiiey w^ore not intended 
could conceivably lead to false conclusions. For example, on numeroii.s 
occasions, living costs rise or fall principally bccaiusc of changes in food 
prices, other items in the budget remaining relatively s talkie. Of course, 
food cOiSts arc a considerably smaller lU'oportion of the exiiendi Lures of 
the higher income recipients and, hence, even if the foods puvcluiscd by 
these pcojde rose by llio .same percentage as those piireluisod by Llui 
wage earner and lower-salaried eleruiul worker, the iiicrcMise in total liv- 
ing costs would be appre<uahly suuiUcr. Indeed, the iucu’easo whu'li 

Dorolliy W. Doufjlnsf “Cont of Liviii«," linct/rlnpacdui of the Socifil .'ieiencen UrIh'IUO of Novoinbor 
1037, Vohiino II. pp. .l7fi-183. 

Nntionnl IiKUiAlrinf Coiiforenco lloArd, Cost of Lxvina in the United StutcH, 101 i- 11)30. pp. ,15-13. 
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fieomccl large on Ihc basia of the indexca iniglil ar.Lunlly be ho Hinnll, 
when weighted in aeeordanrc wilh Ihcir iinporUinec in ihobndgol, for 
the oLlicr groiii) ivs to have virliiiilly noaignifieiinen. 

chaut II 

DieTIlIIlUTION OP MONEV BXI’ENniTUREa KOH FAMII.Y LIVIN'C) 
(•|II(;AC(0, lllHR- icno 


KncCMTAtvc or iotal 



iHCOMC CLASA IH DOLIARS 

Bourco: ‘FAinily Kipenditure In (’’tiicAjiio, 

Biudy of Coiufimer PiiroliUTief), \Frljnn Series, 
llurcAii of Ijttior h'lntfAiicst-WorkQ I'ro^rc^ AdiiilrilNlralioii 

As indicated in CliarL II, the eonaiimer inirchnHeH Htndy for t'liieugo'* 
sliowH, for example, that in 1036 "1930 food tu'eoniUed for 42 per cent 
of Iho cxpcndilnres of 3600 $740 ineoimi eliiHH Iml for only 17 per eimt 

'* A, D. 1[, Kflplfin, I'wUli Nt. \Vi1liAin«)« niut MlldrfsJ llrirln-oiiKli, /■’iiwifi/ /ixp^ndifiir^ I'n 
10,^6^1050, Foltiwn //, Fnrttittf AVp^ndilurrj H, H, Murt'itu (if Fftlinr HlKlUlir'ii in 
wllli WorkrtProRroaR Adndnhfrnllon. nuUolIn No.fll^i Vol. U.p, 11 . 
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of thoao of the $10,000 and over income class. Similarly compared, 
clothing and personal care rose from 8 to 14 per cent, contributions and 
personal taxes from 1 to 19 per cent, and miscellaneons items from 6 
to 10 per cent. Home maintenance, on the other hand, dropped from 
38 to 28 per cent between the two income levels, 

Perhaps the most evident reason against using these indexes outside 
their field is that the higher the income the more diveraified the spend- 
ing habits. Hence, the less typical any index becomes. Wlien income is 
relatively low, people are limited in the variety of things they can do 
with their money because they must first eat, have shelter, and bo 
clothed. In contrast, higher income brackets spend a much smaller pro- 
portion of their incomes for these necessities, and considerable amounts 
for optional items. Out of total estimated expenditures in 1937 of 71 
billion dollars, 54 billion went for ordinary items and only 17 billion for 
luxuries,^* When you consider that these data include spending by all 
the people, you can readily underaiancl that the luxury segment would 
rapidly shrink if the estimates wore confined to tho wage-carner-lower- 
salaried-clcrical group. A comparison of optional spending with sub- 
sistence spending between 1900 and 1937^^ roveals that, despite the fact 
that optional spending has grown over the years, in 1937 only 50 per 
cent of per capita cxponclitiires by all the people represontncl reasonably 
free exercise of choice; 44 pev cent was ncccsatvvy for svil^HisLcucc. Sim- 
ilarly, if thesG figuroa were confined to the lower-income workers, the 
percentage of subsistence spending would bo considerably nugmeiiLed. 
The standard of living of wage earners* families lias improved over tlio 
years as indicated by available budgetary stuclies.^^ In 1859^1879, food 
absorbed over 61 per cent of the expendituros of these pcoiilo while mis- 
cellaneous ilema accounted for only 11 per cent, In contrast, by 1930- 
1935, food had dropped to 33 per eciib and miscellaneous items had 
risen to 35 per cent. 

The second task of cost of living indexes, measuring changes in pur- 
chasing power, is quite easy. The purchasing value of the dollar ia 
simply tho reciprocal of living costs. If living costs rise, it follows that 
tho purchasing value of the dollar declines. If tho desire is to measure 
changes hi the purchasing power of a particular wage gioup, sometimes 
referred to as “real** wages, tlie wages can midily be divided by the cost 
of living index Lo eliminate the iii/luenee of (duingos in Lliese costs, Chart 
III compares annual data of the Oonferenee Iloarcrs indexes of tho cost 


NttUaiwl ludiunlrlul f'tii\focoi\ro lluurd. Jfnjia of ImUiAtry^ No. .Umo if) 1(1. 

Ucrived from Ctm/rrmre fionrit Stmlks in Etiierpriinnrul •Horial Praurean, pp- I.SII, Ml, M7. 
Jllil., p. IB3. 
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of living and of the imrclirtwing vnluo of ihv. dollar from 1014 lo date. 
The clittrt coinparuH iiuaiey weekly eiiriiings with 'Teal” weekly earn- 
ingH in 25 manufac luring iiuluHlriea,'® i.n., inonoy w’Cekly enmingH ad- 
jusLecl for cimngoa in living eosla. 

CIIAHT III 

euiiriiAftiNn vai.uk dui.i.ak anij of WAcn:a 

UNITKO IftH lUIO 


nr i.ivi'ir, aii;> Of OOii <»•' 



Fourco : Tl j o Coiifci enco )( mkrtl 


Tlio Lhircl and laat lank invnlven the line ihrsn indexers in del('nnin- 
ing \vng(JH or Hularkia- They are UKC‘ful in making (dnnigeH in wages or 
Halavlcs from ihne, lo limi' wiUnn a group. If yon asj^nnn^ IhuV UuMvngo 
level today for nmeliiiiisla or nliipping elerks, for exainpk^ is i-ornsil, 
changes in llic index(‘H nniy lai (-on.sid^ired an oih' incasnn* of when wage 

Hftllonnl Itiilxulrlnl ConforonooTloArd, llvurat <iotl in thtf VnUcti SUtia, iOt4- 

IDS^t niul aul)4Qq\iont publfcAllonB. 
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or salary adjustments may become necessary for these workers. If tlie 
cost of living rises 6 per cent, it may be desirable to raise machinists' 
wages 5 per cent. Indeed, there are union contracts in force today which 
specify that a fixed percentage change in living costa ^YiU be accom- 
panied by a fixed change in wages. 

What has been said so far might seem to indicate that these indexes 
are performing their function and arc above rcproacl). This is not quite 
true. I believe that they suffer from two important weaknesses, one of 
which is more apparent than real, and the other of wliicli does not lend 
itself to coiTcction. 

The first is the infrequency with wjiicli budgetary h I ndies are con- 
ducted. Prior to the 1933-1930 Money Disbursements and Consumer 
Purchase Studies of the Bureau of Labor Statistics and the Works 
Progress Adininistjatioii, and since 1918, only a few invesLign lions of 
purchasing habits of consumers were made, Such a survey in 1918- 
1919/’^ made by the Bureau, was used until recently by it to determine 
weights and to select cominoclilios for pricing, Other surveys conducted 
in the period 1921-1929 were used by the Conference Board^® as the 
basis for the revision of its index made in 1931 and canied back to 
1914. It is quite true that these earlier studies became definitely out-of- 
date but continued to be the basis of the indexes until recent months. 
You arc, of course, familiar with the revisions in the Bureau's indexes 
which liavo been published. Details of those in the Conference Board 
indexes have not bcon completed and, bcncc, have woi been published. 
As might bo expected, the Bureau's now indexes differ only slightly 
from the old indexes. 

I feel, therefore, that although now budgetary studies result in little 
change in the indexes, they should bo made frequently, say every fwo 
yeans, and certainly not less frequently than every ten years, since they 
provide tlic basis for corrections in weights and in items pricod. In this 
way doubts as to the accuracy of the basis of the indexes will bo elimi- 
nated, Infrequent studies cau.se such doubts to rise and to magnify in 
the minds of persons interested in changes in living costs. There is no 
other way to cltspel these doubts than to prove by actual surveys and 
calculations that the indexes arc representative. Uiifortiiiuitcly, how- 
ever, complete budgetary studies are exceedingly expensive. Until new 
and less costly inetliods are devised it is iinproliable that coinprelien.sive 
.sUiclics will 1)0 made as froquonlly as they alioiild l)e. 

The otlier principal weakiw'ss lie.s in the fact that at (*acli ixM’lod the 
indexes measure change.s in llie cost of annual living. Hueh jirureilnre 

Cost of hiving tn iho UniUtl U. H. nurcnii (»f Lal>fir Iluilctiii N«>-Hr>7, N[«y lUli-l. 

Nnllonnl Jndmlrinl Cunfcrcnco Donnl, CgU of Litinu wi /Ac Vniitd jS'/ufea. p. 
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faiU Lo account for variations in purcInmiiiR luihila chu! to the tiffncla of 
the BcaHon, or sliifta in the bpohoii, and Lo iiini.H(ial eondiiionH. Imimlctl 
annual consumption of fresh green IrcaiiK liy families of wage eiiniers 
and lower-salaried clerical workers in lliis eniinlry is iiliout 9 imundH.** 
But, fresh green Ircana nrc expensive in winter ami inexi)ensive. in Hum- 
mer. By iinputalion, about 80 jmundH of oiiimiH are rormumetl each 
year.’' Tliey appreciate in the winter mueh lesH limn fresh green heaiiH 
since they can he readily Klctred. lienee, it i.M reiUMonahhi lo siippoHo that 
n large proporlion of the annual eoiiHiimplion of fresh green IteaiiH is 
purchoHcd in the growing Henson and that tlie iiinjor porlion of the an- 
nual purohaae of onion.s oci-urs in I he winter moiitliH wlieu they arc 
relatively cheap. Likewise, electrieily is UKod in varying amounlH in the 
different Kcasons. Yon miglil nay, find out .seuKtuml ijiirclunsing Imhits 
and Hliift the weighlH in your iiide.x lo allow for ihi.M, In comhK'tiug the 
Money DiHhurfleinent.H Studies, the Bureau of Isihor SlatistifH did 
(Study food p\iiTlitt.sing Inihils in a lypieui w(‘ek for eiieli of the four 
acoHona,’' It would Kcem that here at hMwt would exiel a Iiuhih for eliini- 
jiating the effects of IhcKcn-son. But it would also introduce a heavily 
weighted factor of scaaonal Hhift. Supiiose that .spring is late and a 
drought ia aevere in llie, tnmk crop lu'll. ImthIi green heaiiH would ho 
scarce and expeiiKivc. But wo would he. KHsiimiiig that pureliiiHiiig would 
bo the (same as if Hitring hud come at the iisuid liimt and lliert; had been 
no severe drought. Introduelion of KonHoiial weiglile would, Ihi'refoie, 
eliminate one difficulty and introduce niiollier ju.sf. as imporlaul. Ihiist 
changes because of accidental happi'iiingK would distort tiny index, he 
it on an aniiunl or on ft Heasmml hft.si.s. In other words, there Hoem.s lo he 
no way Lo make iillowniieo for eliange.s in |nirchii.sing liahiLs eansed by 
fluctuftling prices. Too many fueUns inlluence price, mo-st of whwli 
cftimotho measured with accuracy on a (puintity hnsis. 

In coiichiHion, I believe that llu* cost of living iiiditxc.s preinirisl hy 
tlic Bureau of Labor StiUislics and hy the Ckinferi'iice Board are. good 
indexe.s, so long as it is understood lliftl they measure, lime-lo-tiino 
changes in iirices of auiiual piiiThase.H, and their use i.s i-oiilined to llie 
economic groujm whose living co.sls they were intended to nnin.sure. 
Tlicy would ho improved hy more frccpienl budgetary sUulie.s; and hy 
the UHc of seasonal weighting HyshniiH if Ihe.Ho w(?re. feasihlt!. 


>* HIoIIa Hlowrtrt, Chief, IIiiIaII IVlco Divlnlmi, tiut) TaUIi M. Wiilkiim, dilrf. Coni ftf Mv'mir J>1' 
vIbIoii, /fcfrtjt rncee of t0B9 1090, U. H. of Irftl>i»r iiiilkiiii No, (i:i5, 'I'nMn II, 

|)p. 182-16;1. 

» /rftm. 

"Monay DkburdcrrieitU uf Wako I rAriicnt oiul Ckrinti Worhi>rA/ uoy liulltliii In ihh 
^piMndlx W 



PRICE INDEXES AS VIEWED FROM THE STAND- 
POINT OF THE NATIONAL DEFENSE PROGRAM* 


By Martin Taitel, Economic Cons'^Uantx Price Siahilitaition Bimion^ 
National Dejeme Advisory Commission 

T he most vivid ricTUiiEB of our economy during the World War 
period are those of tho price-profit-wage spiral of inflation. Tlioao 
pictiiroa have, in tho main, been drawn in terms of 2 :>i’ice movemciita 
largely because there is a greater abundance of data on prices for that 
period than on profits, wages, production, and so on. 

So dramaUeally have tho evils attendant upon the spiraling of in- 
comes and values been painted in terms of prices that in some quarters 
the tendency has developed to consider the abolition of price increases 
as the goal of price policy. Tho schematic outline of the thought process 
is something like this: (1) the evils of inflation must be avoided, (2) 
price increases give rise to inflation, (3) tho elimination of price in- 
creases will prevent the evils, (4) ergo, prices must not be permitted to 
increase. 

When the attitude toward economic prol)lcms is that tho goal is rigid 
prices, then tJie questions which bedevil the economist and statistician 
arc : At what levels should prices be fixed? What indexes should bo used 
as guides? Should there be attempts to stabilize a particAilar prico in- 
dex? If so, which one? If not, should the levels and relations between 
various indexes bo fixed? These are the kind of questions uiioii which 
attention bccomca focused when price control is considered to bo the 
price job required by a defense program. 

Clearly such an approach detaches prices from the myriad of other 
factore in market siUmtions and places them in a realm of their own. 
Technology, costs, supplies, trade practices, geography, and so on are 
considered only at n later stage when the practical questions of when, 
how, and at what levels controls arc to bo invoked, have to be faced. 
But, by this time, the market factors other than price have become dif- 
ficult or impossible to affect, so that either price fixing without regard to 
them is necessary or prices must be set at undesirable levels. 

The whole approach to prices from the standpoint of price control is 
much too narrow because prico control in and of itself does not provide 
the most important reference points which must bo the guides to policy 
and action, The real perspective toward prices and price jiolicies can 
only be obtained from a clear notion of wluit the job of national defen.se 
is. 

A pnper prcsonlcd tii tlio 102nd Aimurd McoLIiir of llio Amorican StntiHiical A&iooinllon, Clucatfo, 
Dcca-mlior 27, 1010. 
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The iiAlioluil defciwe prop^rriin Ik dtwignetl lii arliievo very eonercle 
ohjeclivoH, Primary anumK llicfc \» ihe. ex]mnHinn (if proilucliou and 
IjiodiKflivn power, not only iJi lln; area of inililiiry etinijuminl and «up- 
])liea, but also in the area of Roods ami wrviees for the civilian ]io))ula- 
tiou. Military rcciuiroinent-s, of eourse, lake ineredenre, but, to tlie ex- 
tent that our prodnelive fiower iierjiiila, onipiit for civilian nso is to bo 
cxjmiult'd. In sliort, Ihc^ Roal of the defi'iise jiroRruni Ik a viRorous efR- 
cient economy o| ici aliiiR al IiIrIi levels of produelion, bolli niililary and 
civil; and, of course, an rcdumny orRanized and oiieralcd wit bin (ho 
tenets of a deinoerney. 

It is willi refcrciiee to this cimeoption of the. inilioiml defeiihe. pro- 
gram that fpieslitiiis as to llie iwe,a(lernim’y,iiiiprovenieiil, and chn’clofi- 
nicnt of price indexes have a relovnii t loeus. 

As far OH the purely lc(diideal as|«'ets of priee iiuhix eonstnu.’l ion are 
concerned, the problems and eoiisiderntiotis are (he. saim* svlieti (he, in- 
dexes arc to be used under n d(‘feime proRriun us tliey «n> when tlie. in- 
dexes arc to be used under iioriuiil ]ieun?-liiuc conditions. Of course, 
prices rather than price (luolalioiis are. to he oldaiiicd; of (‘oiiivc, items 
and woiRhls most n])propriate for the purpose, in miinl are to be used; 
niid HO on down Llie. line, of all lliose. tilings whieh eonstiliilo n Iccli- 
niciau's niglitmarc in tJie prhio index field. 

The use to which price iiulexe-s can be put- under a defense. proRram 
doiicnds at heart upon tlm eimeeption of the fniietion of price.s in ilie at- 
tainment of the objeotives of tlie proRram - uiioii the attitudes and jioli- 
010.1 toward prices. 

'While the polieics toward iiriei's under lh(> <h‘fense, progiam have not 
ns yet jcHod, the fnoad outlines liave been fairly clearly indieated. 
Broadly, the objective.s are (1) to provide, a reasonable degree of stabil- 
ity of priee levels, (2) to ]iiovide for fh'xibility, down ns well as up, of 
individual prices so longimsueli pric.(‘.s remain widiiii bituinl.s, un<( (H) to 
provide a balanced jirice slruetmc or relu(ion.ship.s betwism juices whieh 
arc conducive to balanced and expanding flow.s of jiroduelion from and 
incomes to the various Rroiijm in the economy. But the.se. olijeelives arc 
fioviglit, not 0.1 oikIh in Ihcinselves but os the ineun.s to the. real end -na- 
tional defense. 

Price Hlruc.lurc and the broadi'r movements of jiriei's are con.sidered 
as Htralegieally imjiortanl factors affceliiiR botli the level ami the di.s- 
IriluUion of rcsouren use. Prices lire considered ns miijordi'lenninanls 
of the income distribution and lliereby of tlie jiallcrii of (‘Xjimulilures 
which in turn dcteinvincH not only the distribution of ouljmL hut also 
the total output. 
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So far as tlie level of prices is concerned, the conception is that a rea- 
sonable degree of stability is essential for the orderly conduct of eco- 
nomic activities. The importance of price level stability has impressed 
itself upon the Nation so deeply that one can almost use interchange- 
ably the statements of all groups in the economy from the most conserva- 
tive to the most radical, 

I quote here from a statement of one of the conservative groups, the 
United States Chamber of Commerce : 

Violent price fluctuations oausc atrains and difllocationa in the country's 
economic processes and result in hardships for business, labor, and con- 
sumers. 

Thus, the long-term interests of everyone in prices are identical. 

In connection with the defense efforts of the government, busineaa moii 
have firmly and consistently declared their intention to do every thing within 
thoir power to prevent price incrcaBOS that may not bo iustihed. 

Within the price structure, of course, flexibility is desired — flexibility, 
that is, in the sense of ease of adjustment to fundamental changes in 
market conditions, but not in the sense of erratic and gyrating fluctua- 
tions ill answer to speculative or even manipulative activities. Under 
conditions of accelerated production and of marked changes in the prod- 
uct-mix, all those factors which make price flexibility necessary in 
peace-time developments are accentuated, And this makes it even moro 
important that prices be flexible during the present emergency than 
during other periods. 

With respect to individual prices, to an audience of statisticians, one 
may best indicate the general attitnclc by saying that price is consid- 
ered the dependent variable and not the strategic independent variable. 
And, conscquontly, attention is focused on the factors ailccling prico 
rather than upon price per se. 

This attitude or approach is sharply different from that of the World 
War period. Then price was thought of as the prime mover of produc- 
tion and capacity expansion. A perusal of the minutes of the price-fix- 
ing committee of the World War period shows thi.s quite clearly. 

Under the present defense program, liowevcr, expansion of supply, 
production, and capacity are attained in large measure l)y working on 
factors other than price. Or, if cxiiansion is iiniiossililc, either immedi- 
ately or eventually, then technuiiU'S otlun’ Lluin i)riee ebang^'.s are used 
to dotcrmhio who gets the avaihildn supplies or output. 

However, should those procedures fail of their jnirj)OHe and should \l 
seem likely that prices arc about Lo start an upward .spiral, it i.s (luiLo 
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probable that more tlirecl liroccduroM will bo uwnl.* Tliorc «t;orn8 lo bo 
no Inlciitiou on the pnrl of llioso in olmrgo of the tl(3f(;nHC i)roBram lo 
permit run-nwny price mov(;mc‘i)l.H. Wliile Ihoy are nf)l dcj^iroiiH of \iHing 
atrong-ftrm metbodH, Lliey arc d(;U!rjniiH‘d lo alluin lladr oltjcctivoH in 
the price as w'ell a« in oilier urcaa, 

Tlio present attitude toward jiricrs can IiprL Ik* illustrnled by n few 
Rpccific examples of Ihc way in wliicb the price problcniH uriHing in vari- 
OU8 sectors of the oeoiunny have, been met. 

Iin])ort ([uolas were susiiended and later reslored— and Ibis it 
may be noted occurred prior lo llie e.'Alablisliineiit of (lie Defense Com- 
mission. 

Copper, ConfcrciiccH were held lo (li.sciis.s probable requiromenls, 
supply, production, and capacity, lo cry-stallize the nalure and .scope 
of the supply prolilcm, and to can vans the possibilities for obtaining 
adequate supplies without price di8lurbancc.s. The re.sulL of llmse con- 
fercuccH and of studies made by the Defense Coniniis.‘*ion indiciUed Ibat 
a ])robablc shortage of copper in 1041 could most .sali.Nfaelorily be met 
by the importation of Houth American copper. Itecenlly, as most of 
you no doubt noted, the Metals Reserve (Company Inis eonlriicled for 
100,000 tons of such coiipfuir. And, of course, careful study is being 
given to methods of expanding domoslie eapaelly should this become 
nccoasary later. 

Steel. The initiol step wa.s export control of certain grades of steel 
scrap. Later the cxport-lieensing controls were exteiidwl lo cover all 
scrap and Homcstcel producla as well. More receiilly arrangements have 
been made for the iniporlalioii of eoke from Rritaiii. Furllierniore, in 
steel — as in other areas — the Government slaiuls ready to provide suit- 
able financial guarantees in order to obtain ex|mnskin of fueiUlio.H. And, 
finally, for the purpose of enhaneing llui steel sei ap supply, ccrlain re- 
ductions in freight rales on scrap have been propo.sed as a more, di'sir- 
able change in the priee slniclure than further iiiereases in .scrap jiriccs 
because cxccasivc risc.s in scrap prices act a.s a lever on steel jiricc-H. 

Lumber. This is a cose in wlueli prices have not hebaved satisfactorily 
and in Avliich prices are. still at imrensomibly high levi'ls, Di.s.Heinination 
of market information was used in order that iiilere.slcd parlies would 
bo conversant with the fuiulainenlal underlying conditions. Recently 
Commissioner Henderson him pointed out llial high lumber prices cn- 

^ 81iiaoi1iiH|)npGrwMMv6rf^tidiro<^(.prlco(MMHn»1tliavQf>«Mi H|iv)|piliii n ftiw .April A, 

maximum (^oolllriK*) prices hnvo boon caIkIjIUIiihI hr fidloHii: Murliino 'riHiln (I'rbnutry 

17, 1041); Aluirilrinrji Horftp oml fioeomUry Almniiiuin (Miirch ‘Jl, IHU); /ino Krrnp MstcrlHlii 
and Hooondnry HIM) 7<lnq iMnroh Al, 1011); lUlvnniiunii CuhI (A|iril 'J, 111 11); Inm rtnd Hiceji Hemp 
(April 3. 1041). 
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courage the use of substitutes for lumber so that the industry has much 
to lose in too high a price, since markets lost to substitutes take years to 
regain, 

Tin^ ruhbe7'i and manganese. In order to insure adequate supplies at 
reasonable prices, stockpiles of these, and of other materials as well, are 
being accumulated — ^in some cases at prices below the world market. 

In other cases, research in the development of substitutes is in proc- 
ess. There has been little need for the use of substitutes to date, bub 
this research is being carried on so that in the event of necessity slnfifl 
to substitutes can be made. And in still other cases, as the need arises, 
demand may be restricted by the use of priorities. 

PricGj it is clear from these illustrations, ia considered more as n re- 
sultant than as a prime mover in the productive process. Emphasis is 
upon supply and demand in the sense of expanding production, capac- 
ity, and imports, of curtailing exports and arbitrary withholding or 
cornering of markets, and, in the last resort, of IhniUng demand in what 
are for the duration of the emergency the le,sg important seclora of the 
economy. 

Success under this type of approach necessitates constant watch of 
markets. Price data provide only part of the needed information; in- 
veiitories, capacities, production and so on must also be kept under sur- 
veillnncG. But becaiLso of the more immcdialo availability of price data 
they are most likely to i)rovidc the initial clues to underlying market 
conditions. 

From what has been said it may appear that price indexes are not 
very important in the practical operations of the defense program relat- 
ing to prices. Yet this is far from the fact. It just happens that, leaving 
aside the overall monetary and fiscal controls, action in Ibo price field 
must be specific with respect to a particular commodity. Hence, in the 
most dramatic parts of the defense program, price indexes do not ap- 
pear as explicit variable.s in the framing of problems, 

But specific actions arc not taken in vacuo. Wo know, for example, 
that price movements started in one sector have a Icudcncy to spread 
cither because of their effects on costs and GoinpciiLivc products, or be- 
cause of the rdlc of price indexes in escalator clauses in wage and otlicr 
contracts, or because of theiv tendency to act as sympatlieLic vibrnlons. 
Price iiidcxe.4 provide dues as to whether, because provision lias been 
made for flexibility, Unit provision for flexibility has boon abused. 

While the precise relation in which price indexes stand to many of the 
practical problems faced in the defense program is tenuous and difhoult 
of exposition, yet neverthdesa price indoxea are indmpnnsablD eipiip- 
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ment to the proi:)cr conduct of such a program, particularly when it en- 
compasses civil needs as well as ilic production of armaments. 

That general purpose indexes are used as working tools and do have 
an important bearing on decisions is indicated by the chart of whole- 
sale prices and industrial production which has been ono of Commis- 
sioner HendersoiPs constant desk companions for some time. The strik- 
ing feature of the chart is the stability of the price level for the recent 
period while production was rising sharply to new high levels. Of course, 
we in the Defense Commission like to think that our activities were in 
some way responsible for the stability of the price level while produc- 
tion was expanding sharply. 

Further indications of the importance of price indexes are to be found 
in the recent work both in the development of special purpose indexes 
and in the extension of general indexes done by the Bureau of Labor 
Statistics at the request of the Defense Commission. 

For the purpose of keeping a closer check upon retail markets than 
was previously possil)lc, retail price and cost of living indcxG.s of the 
Bureau of Labor Statistics have been placed upon a monthly rather 
than a quarterly basis. In addition, for the puvpo.se of following local 
repercussions of defense coutraebs, arrangemenUs have been maclo for 
the collection of price data in smaller towns not previously covered, par- 
ticularly those directly affected by defense orders. 

Prior to the establishment of tlic Defense Commission, l>uL in re- 
sponse to the situation created by the outbreak of war in Europe, a 
daily index of the spot prices of 28 ))asic commodities was constructed 
by the Bureau of Labor StalisticH, This index enables a close watcli to 
be kept of the course of Lho.sc prices wliich tend to set the pace and act 
as levers in the whole price structure. 

Directly related to the procurement and jDlaniiing aspects of the de- 
fense program arc the indexes of 14 strategic materials and of 15 cri tical 
materials— the former being materials for which we depend in whole or 
in substantial part upon sources outside the continental United States, 
and the latter being materials not quite so c.ssential or which arc obtain- 
able in more adequate quantities from domestic sources. 

Now in PV 0 CC.SS of preparation are indexcH of the price of waste ma- 
terials, of import commodities, of export com modi tics, and of machine 
tools. The waste material index is impoi lant liecuusci sueli malerialH are 
allernalives for virgin inaU^ritils tind Lend to l)e stMmlllve baromoLer.s of 
changing market forces. The and iinporl comniodiLii^s iiidoxes 

arc for the purpos(^ of measuring the elTecl of world {!oiuli lions u]K)n our 
price structure, wliilc llie machine tool index is for Uuj purpose of incus- 
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uring price clmiigcs in an arcasubjcel to cxlroiuc itrcjisurc upon oapaci- 
lie.H under tlic defeiiHc progmiu. 

Also, in i)roee.«s of iirepnrnlioii are indexea of prices of individual 
Imilding iiiittteritd.H on a delivered basis liy gcogrnpide regions to meet 
the need of ineiusiiring llio iinpacL of defeiiKc eonslruelion in local arena 
and to aid in the planning of eaiiHtriidioii acliviUc!S. 

With all those newer indexes a«hi(!d to IIiokc previously av ailable, we 
feel that, for the time lieing we have a pretty good set of indexes and of 
price nmlcrial generally for following price trends and price levels. How 
well jireparcd we are may best be seen Ity taking a look back some 26 
years to the last time nalioiiid defense Ix'eaine an aenle probhun. 

In 1016, the Bureau of Babur KtalislieH had just started to inildish a 
wholesale price index on a inonlbly Inisis; about 250 commodities Averc 
covered and weights were rough. Contrast (liis avUIi the current work 
of that Bureau. Today data for about 5,000 cunmindilies are cuinpiled 
and for a majority of llirsc, coniinlalion i.s on a weekly basis. Nearly 000 
of the scric!) arc used in llie coinpulation of uii nll-eoiiunnditic.s index of 
wholcsnlo pricG.s; and that index us well as indexes for 10 imijor com- 
modity groups arc published weekly. 

In the field of retail prices and the cost of living the. cunlrasl is oven 
sharper. In 1014, the Bureau of luibur Blalistics collccled jirices for 23 
foods in 41 cities each inonlhand price data for coal in most <if thoso 
cities. Today, wo have indexes of the cost of living and of retail prices 
for some groups of items prepared liy the. Bureau of Laficir iSlnlistlc.H, 
not to incution those prepared by private, agencies. 

In fact today, the Bureau of Bailor StatisticH alone, has more price 
material readily available for uso than all tlio price index faelorio.s iii ex- 
istence in 1014. This limo we. don’t have to atari idmost from seratch as 
wo bad to do in llic 1017 *18 period. And no matUfr how luueh of a strain 
ia placed upon the economy during the next few years, one may feel 
confident that it will not be nece.sHAry to adopt priorities for Liui con- 
Bumora of t!io price index industry. 

Snell further work on price iiidcxc.s ns may lie initiated under tlic de- 
fense program will mo.sl likely bo. along the lines of siiecinl purpose in- 
dexes, Examples of tlic jiath Ihis dcveloimient may lake, are,: indexe.s 
designed to bo of use in procurement ae.tivUics for selecting ennimodity 
s])ccificalionH or for tho carrying on of contract negolialions; and in- 
dexes designed to ineasuro Ibo terms of trade between our eouulry and 
tlio Latin Amorienu eounlries, 

Tho problem of measuring prieo bahuico is one on wliieli further work 
needs to bo clone. Balance in the price slruolnro may bo glonnod from 



■PnioB Indexes and National Defense Piioqeam 


200 


extensive comparisons between various indexes such as those frequently 
drawn between taw material and finished goods prices, between farm 
and industrial prices, between capital goods and consumers goods 
prices, and so on. The index of wholesale price dispersion constructed by 
Walter Keim of the Bureau of Labor Statistics is one of the most useful 
contributions so far made in this direction. His original work was done 
while on the staff of the Work Projects Administration and has been 
published by that agency. There ought to bo more such contributions 
as Mr. Keim has made. 

The availability of price and other data during recent months has 
been a tremendous asset on the side of orderly and vigorous develop- 
ment of economic activities. Those who during the years have labored 
long on the theory of price indexes, on the extension and improvement 
of the basic observations, and on the computing may justly take pride 
in the state of preparedness of their price index industry. To them must 
go part of the credit for the smoothness with which the defense pro- 
gram has gotten under way. And it is with the help of the data they 
have developed that wc hope to avoid the ovils of the World War pe- 
riod. 

What was bad during the World War period was not .so much the wild 
price movements per sc but rather .something deeper. Among ilio tenets 
upon which our economic organization is based is that income is n re- 
ward for services rendered and that the amount of income .should be in 
some way coordinate with the services rendered. It was in the violation 
of those tenets that the evils of the World War period lay. 

The most visible technique used for the violation of those tenets was, 
of course, the rapid spiraling of prices, But wo know now that behind 
the price scenes there were many other elements at work from disor- 
ganization in the proenroment activities to market manipulation, which 
not only made possible the price disturbances but also hampered the ef- 
fort of the World War period. And it is by treating the factors behind 
prices that wo hope not only to avoid the evils of the World War period 
but also to build a better and stronger economy for all. 



AN Ari‘JlAISAL OF INDICX NlJAJJOiHH OF 
I'llICJ-lS FAHMKIIH PAY* 

Ut JoBIi DkAS ANU MaIIT llll.TdN \Vl(*K 
Thr VnirnnUy nf i’hieagn 

T hk united BTATEfl Df'imrtiiinil cif ARiinilluro Index of Fricex 
I'nrmiTH Vny Kerven ns nii inlniiiiiNlrnlive aid In llie I'urelmHiiiR 
Power Parity proRruni by iiidiciiliiiK llie eluuiRin^ vidne nf the farmer'H 
dollar in biiyinn non-fariu jprnduelH. 'i’liiw spirial um- of llie iinlex may 
involve reslriclioiis on llie lypi' nf index wbieli may be eniiNlriielcd, iin 
formula, Ibe Ino^e pi‘riod, enmiimdiiiex exelmied, ele. In Ibis |)a]ii>r, linw- 
ever, the Index nf Priec-K l>'urmerw Pay will be ajipraised by ecoimmic 
and nliiliKlicnl ralluM' llinii adminiKiralive erileria. 

The U.iS.D.A. imiex eonlidiiH iwn main eeries, priee.s farinerK pay for 
commodilicH lined in produelion, and prirew furmera pay for eninmndU 
liM iiHcd ill family niainleimuee. Tliese »<eru's will for eniivenieuen bn 
referred to (w Urn etml of produetioii and IIk' rosl of livinR indexe.-i, re- 
spectively, allliouRli llie index for eciiiKumplinii Rnods dnea not iiielude 
arlielca prndueed on the. farm and (‘xeindes ihohI WTviees, while the 
index for produi'lion Roods also omits wiuie ilems wliieli eijiitrilmli' to 
fanning eosls, 

The formula used for coinpuliiiR llie index is llie fixed weight iiRgre- 
gativc type, with a iire-warlmwe period, 11)10 M.'l'lm iveigbUH for llm 
cost of production index arc those for Ihe period IlliJ l 'ill, while llie. eo-sL 
of liviiiR index weiRliUs relale. lo llie year HIIIU. In eombining the. two 
into a shiRlc aerioa, ihc ndalive weigliU were delermiiied by adjusliiiR 
the value of eoniinodilieH for farm family liviiiR in lUdli for the full in 
liie price kivel lielweeii 102*1 20 uiuf (0:ill, 

The use of a fixed weiRlit formula raises diflieullies in llm inlerprela- 
tion of the index, Ucceiil devidopiiienls in index miiiiber theory imli- 
calc that formulae involviiiR holh base and given year weiRlits for eo.sl 
of liviiiR indexes arc superior Ui fixed weight indexes. In lenus of lia.sic 
utility theory it has been possible lo defnir! tbe inie eosl of living index 
as the ratio of tlic monetary expenditures of an individual whieli seeure 
for him the same total ulilily or Hluadard of living in two siluuiions 
which dilTer only wllli respect lo pi iee.s.' >Siiiulai'ty, a eosl of iirodnelion 

^ Ituylnlim of jl iiit|ior iirfMioiilnl hi MiO lOiiitl AtuiuiiI nf llio Auirrlrnii Hioihiit'Hl Aoi^drin- 

tlon, Veemilm 27, KflO. Wn nm ohli'Kct) to Mr. O, < \ AfJuci of ilin frurritn nf AKritMiffonil 

Kcoikomloii mol Lo ])r. lUiger Ilhlti of llih AitrlRiiihiTitl MitrhhliiiK Srrvlri«i fur r/iilrnf rpvjfivk' of tUh 
mnnuficripL Wq liitvo profiictf fioio llielr criliciritnh, nUlioiiRli hhvn liepu uiihMo lo jirrt^pi nil tlipir 

> TUo QontrovoTsy IUrI limi chnlcrotl fttoiiinl tlio clmkw of ftii loimlipr foroitiln rpmihi lo liitvo 
miMn liLrftQly bocaujio of improoiitq UDfiuilltin of ulml wm lo bo iiiqAhurnl. <1iitiiKvi!i in "(oircliu^liiH* 
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index is the ratio of expenditures in two different price rogimea which 
enable the producer to maintain the same output if the production 
function, and all other things remain constant. On tho basis of certain 
reasonable assumptions it has been shown by Wald that a close ap- 
proximation to the true index of changes in the cost of living can be 
obtained by the use of Fisher's ‘'ideal" formula.** 

Unfortunately, the application of the "ideal" formula requires budg- 
etary sampling for each price situation represented in the index scries, 
in order to determine given year weights. The difficulty of such an 
undertaking is perhaps sufficiently indicated by the time required for 
the CoimimcY Purchases Study, begun in 1936 and only recently com- 
pleted. Index numbers requiring comprehensive quantity sampling for 
each period under consideration are perhaps infoasiblc at the present 
time, unless continuous small samples could bo taken. 

Several compromises might be attempted, however, If weights can- 
not be determined every year, they might bo determined overy five 
years; in computing an index number, base year weights could then be 
combined with weights determined for the period nearest tlio year in 
question. This seems to represent a superior solution to a periodic shift- 
ing of tho weights, which is the practice of the Bureau of Labor Statis- 
tics, although periodic sliif ting is to be preferred to a fixed weight scries. 

If it becomes administratively feasible to shift the price base to a 
recent period, compavisona of present prices with very early prices will 
not Idq made any more inaccurate, while compavisous between recent 
years will bo imj)roved.^ 

In attempting to choose a fovmvila which will give tho index a clear 
meaning, it must be emphasized that the following siinpUfying condi- 
tions are assumed in developing suitable fornndae for an unequivocal 

power," “Uio vnhio of money," or "iniro price alianBe" do not convoy nu oxnoL incnning ujiLil llioy liavo 
been rclnud lo bneio uldity theory. Tho render ia roferred lo iho followiuR nrliclca in Oiq Wfiricio o/ Eco^ 
nomic Sludiea: II, Slficlilo, ‘^A Gciicrnl Melliod Tor tlio Compariaoii of rrieool Living," Vol. IV. Juno 
1037; A, r. Lcrncr, ‘'A Note on Iho Theory of Price Index Numborfl;" find Tl. G, D. Allen* "Soino Ob*' 
flcrvnlJonH on Iho Theory nnd PrAGlico of Prioo Index Niimhorfl," holh in Vol, III, Ooiohor 1(135. Tlio 
following imporlinii nrliclcs nppcarcd in Econoimtricat Vol, VII, January 1039; 11- Schultz, '^A MIh- 
undcralniiding in Index Number Theory: The True KonQs CondiUon;" and A. A. KoiiQh, “Tlio Problem 
of llic True Index of Coslof Living.'’ 

^ A. Wnld, “A Now Formula for Lhc Index of Co.sL of Living," iJcn/iDmrfrJrn, Vol. VII, Oolobor 1030. 
Bee dUa H. FriacU lii LKoflamo iourun.1, Vnl. IV, January 11130. Fur aiiuUar work uu prudueliuu index 
numborn bgd m unpubli.Hlicd paporby II. (1. LowIh nnd L. Clourl, ‘’Prodnelion (Ni.hL linlice.^i.'’ 

* Tho CctUrnl Slnliadoril Ihi^rd Iihh rrconininiided Lhe avrnigo of Llio jiermd, 19-15-39, oh a Rial able 
btiflo period (ut nil HOvcrniUDiH iiulexe». Ur, Uiiln Ima pnlnlod iml lo uh llml Vbn ijnrbnl 10115 -30 coniioL 
bo oonflidorcil a “normal" one if wo inke Ihn uvorngo rrlalitiri which Iiiih oxiMlod over n pnnl period lic- 
Iwceii priccR received nritl |)rino.M |>iiid by farmorR iih a orilerinn of nnmiulity. I *ri 00*1 received byfnTrnorH 
have nvornged HR per cent of pricra |inld lor rooiniiHhlir.‘i over lhe pjijil 30 yrsuN, uh ciirnpurrcl v,]lh only 
62 percent in tho period 1(11)5-39, iiceording to a compiiriHoii of tho^io indcxi'n on a 1910 d4 huso II ia 
doiibtful, huw'Qvori wliother 011 nverngo of relative pricoji over iiuhI iieriodn eaii be inter iirnied m u normn- 
Uvo equilibrium pofliliuii lo which the rconomlo nyelcm Rliould or will rcLurn. 
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comi?ariHon of tho co«t of liviiii? or iho rosl of proJnclioii in hvo iJiflfor- 
cut pcriatlH: (1) tImL the biL^ic pattern of roiimnncni^ Ui-slrs (rjr pro- 
ducerrt* lecbnology ami nnliripalions) ri^inains unchanged; (2) that the 
name fieicctkm of conimodilicH is available in the two MUmtions; (3) 
that the group of coiiHunicrs or produrerw for wlioiii the index in l)[‘ing 
prepared ia homogoiiooUK with n'gard to run! cirruiiiHtancca. In 

other wordflj a good approxiniathm to the true (M)st of living iiulox w 
only af<«urcd by ruiy funnuhi avIjcii HubNlitutioir anioiig goods results 
only from changcH in prires.^ 

Obviously, any aHHumptioiiK about the conKtanry of ennHununs' titMlen 
or of tcclniicnl mctluulH arc unjimUfied in ianisidering index niimlxjr 
comparisonH over the lu^t 30 yearn, Tlic inlroduetion of auloinotivo 
equipment alone has revolutionized fanning nuUhndH, and inatiy new 
commodiLica have made their a])poaraiU'c in the consuiner'H budget. 
But doubt about the accuracy of index nnndn*ra using both Imso and 
given year wcighla only reinforces tlic minpirion that no valid ecunomic 
iuLcrpreUiLion ean be aUadied to an index employing the same weigh U 
over a period of 30 ycars.^ 

The qucHtion of changing woiglils cannot, of eourse, l)e separivled 
from lluit of ebangii^g Uiatea, quality, Icclinulogy and product avail- 
ability. rnnning methodH have undoubtedly undergone great elianges 
sinco 1010. Old line types of farm cquipiiK'nt have Ik'cii iifUaldy im- 
proved in cfReioncy and durability, while the inlrnduclioji of lioth 
mobile and stationary power units l^aa nuidified botl) tlm metIuKlK and 
scale of farming, An examidc of greatly imi)rnv<!d equiimusit in In 1 k! 
noted in the coho of rubber Liren, The tire enst ])er mile of uuionnjbile 
travel today, aa eslinmlcd by the Department of Agrimiltun?, \h only 
26 per cent of wlial it was 25 yearn ugo, as a result of an increase of 700 
per cent in cxtiniated miles of Kcrv'icc [icr tii<!. 

AUliough engineoring eslimatea of incrca.scs in cfTicieucy do not 
measure economic gain, ihero are many elasKCH of cornmodilics in 
which an iiiereaso in dural)ility or performuiiee will liave a similar sig- 
nificanco to a fall in price. An Increiuic in the mileages liht of nil)ljor tires 
of 6 per cent is as acccplabki to most [)cople ns a full in price uf 6 per 
cent. Pricca per car mile of tires miglil, therefore, be a less misleading 
component in an index than iniadjiiaUal tire pricds, 

TlioHubsUtulionof prices of technically delined (Spnvah^uls (i,o. trac- 
tor acres instead of Lraclorn) for prices of eonventicnuilly (hdined com- 

* Although thcao IJciil oondf(frin4 nro novorcoiruXotrly w» Jiliniifd n(‘rk (o niiftroxiiiirao (hnn 

And Ahmild roooRidiA Ui Aid opart iii-oa from iIicaq c^^ridllloroiroHuU In rrriirM iuldiHiiiml f,irriiu1a 

*11 it a neottnftry» for AUtvUory roruoiiA, In (HimpAro ItMO wllii iOU) 11 (idiliutiKli Miirli a cum- 
pAriaon own nlbcftlmoMillUlo) woIkIiU m iioAily iypknl of ItllO fw hIiopM probubly 

by ll>o “Ideal* fonnula. with llio bwt wolghU ibia cru bo dolonnlncd fur llio bajjo [^rliKl. 
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moditics would require care.® However, for certain typos of producers' 
goods^ whose services arc highly specialized, statement of prices in 
terms of technically defined service units would undoubtedly increase 
the economic significance of the series,'^ Although the use of technical 
criteria in the definition of commodities always involves some measure 
of GGonomic irrelevance, in many instances the consequenL dis tor Lion 
of the index will be much less than that resulting from the use of ordi- 
nary commercial units. Since the definitions of commodities wliicli alter 
rapidly in economic characteristics are merely conventional, recognition 
should be given to the fact that indexes that include such commodities 
are not comparable over any considerable period of time. Frequonb 
revisions of the weights, while not making dissimilar periods compar- 
able, will serve to make the indexes more representative for each period 
and will make the direction of change of the index at any imiiit in time 
more significant. 

INTOODTJCTION OP COMMODITIES 

In a fixed weight index, the changing importance of various commod- 
ities is only indicated in an indirect and jiossibly perverse fashion by 
whatever changes in prices result from sliif ts in demand. This woalcncHS, 
which lies concealed for the most part, is brought into the open when a 
shift in demand is so great that a commodity must be added or dropped 
from the index, The question as to when, and at wlmt level Lo iJiLroduco 
a now commodity into a fixed weight index mmt bo answered in a 
somewhat arbitrary fashion, althougli the point at which commodities 
are introduced will have an important olTecL on Che level and ovcji the 
trend ot the index. 

When adding a new commodity to a group, the practice of the 
U.S.D.A, is to make tlie index of the new commodity equal to that of 
the group of commodities to which it is added, regardless of the price 
history of the new commodity, The criteria for iutroduciug a new coin- 
modi by seem to be two: (1) its price must have become fairly '^Htablc" 
at the time of its introduction, and (2) tlie commodity inu.sfc ropresent a 
significant portion of the farmera' expenditure. Since rapid changes in 

* II la riFLsiiTncil llml hrdoniaLlo cquivalciitJ) rr)r cnnniiiunr/i' ffooihcniiiiotrit pro/’cnt bo cnlcutntcd uq' 
ouraialy, Ilowuvcrj nco AnJrcw Courl'ii nrLiclo “llrdonifttiu I'ricu Ii)duxi‘.^i " in ibo I^yfnnnica uf /\u\o- 
mobifd Demand, Oonond Motorn Corporation, N. Y., 1 Drill. 

f Tlioro nro mniiy cJiflionUicH in lonnuliilitiK no<nioniio orpiivuIcntM nbjdutivoly, nirioriK inuy 

bomonlloncKl; 

(1) Tcebnloftl cauivnlonro on llio of coiii|iitridivn iwmiito (lo'it pur niiil \viinjD all<<r('il by 
olmrigoR Inrclnliya pricciioriniKiiJt. 

(2) rroducoTia hfo ibnoreiiViy by ibft vorioxH unin'obi nl lrrboiru\ udvanen (r h. dorii- 

billlyi onpnoily, oto.), 

(31 EaUmMoA ot [werage mivy prove occouroim \l tlu« iMpiipmoui bofote U out. 

NoUviUiflLnrKlInR fhoao dinioiillicfi, tbo usoof Ctioliriirnlly d^^liricd rominodiijr^t uoiilil m tniiity cuHd.'i 
Qlarity ILe ouonoinia aignifloanco ol llio irulox. 



21*1 AMEIiUIAN S'rATlJ^lCAT, Ahhocmation- 

im^cH of iroocIh jiurrhflml hy farmcrH arc likHy to lio dcMViiunrd an tlio 
rmilL of improvcHiK'iiLs in llu* l<^(‘lnii(|nn of nituniraolnriiig now nrlirlo,s, 
the oxrlu^^ioM of fliioLuatinp; prirr.*^ pml>«bly lhf‘ iiuJox an n]>warci 
1)ia5^. Sui'h n bios may rmill in inulur.'^lnloinonl nf llio rolalivo wtOl-hoing 
of Llio f armor, now nrliolo io nllaiiiing an irnj)i>rlfnil. jJnon in tho 

(‘oiiHumor'a IhuIroI clinplrioon produola of lo«.s ulilily por dollar of ex- 
pand ituro.® 

No ouliroly HRlisfar lory solution to Urn proldoiiw irivolvod in intro- 
during now commodilioH in jKiHsiblo. Wliilo no onnnnudity niionld bo 
oniitLod whioli rojjroMonla a Hir^ablo proporl ion of ronKuinor axpoiidiUirOi 
conmdaralicin nhould be Uikon b(»lh of ibn i)ri«io bisbiry of tin* now roin- 
tnodliy and ilia comnuKlilioH it displaoos in ib^Lonoiniiig l\n\ b'vol at 
which it aliould onLor Lbo index, R(‘fnf<al to inlrodnro rominodiluja 
until Llinir prkiCH liavo boruincHlublo jiiny rc.HulL in sorioua inisropr(\^on- 
Uiiion of the cftoclH of llio revolution in loolniir|UrH wbirli bave clicap- 
cned conaumcm' goodw and made farminp; inclhodH more prodnelive.® 
The offool of the inlrodudiou of new romiiUHliiirs at a more or loss 
arbitrary level in Hlrikingly illuHl rated i\\ the eaM*. of tnob^r veldolea, 
ExpendiLuros for traotorw, autoinobiloH, and iiudnr Irni^kn, as nearly an 
can 1)0 delonnjnod from available data collerb'd by tbe U.£5J},A. 
amounted to about 00 million dollara, or uboul 1,2 per rent of total 
farm incoinoin 1010, Emm 1910 to 19W aueh imrrlinxe^«nvr‘raged almut 
26 per cent of farmers' purelmaea of fdl typea r)f inarhinery. Yet niolor 
vchic'lcfl and auLomolivo inaeliinery were not inlrodueed into iImj index 
until 1017, when expenditmea for thrae arlirles amounted to 65 peu* 
cent of all farm niaeliincry mid about 4 per rtml of funn iiu'ome.*® 

The U.S.D.A, indexes for traetorH, for auloinoliih‘H, and for auto- 
motive were ooinpni'eil with iiuh^xes for the name group,s roni" 

piitcd on an actual lOlO >14 l)aNr, using the same \v(?igbls ns Ilia 
U.S.D.A, index einployH and prirc data Hupjilird l)y llic U.H.D.A, il- 

■ For oinmplo, revyon, preferred 10 eelloii for m^ny nnd ft clxeop ti\il>RUliito for hIIU, 

lias rniiied conmimpUou neindrirdii of mcMt inc^omo gr<Hi|>i. Yet royou fnbrle km nilr<Mlueo<l into llio 
U,8.D.A. fiiiloic In 1030 At o lovd of MO (nineo ilils wm tlift iiiihx of IM - ffoihinR, iii Uml yenr). 
TIiq fiaroduction of myoii liUo llio index in llilii miuionr, Uiorefnn?, fniH to rcHiH:! nny raIii lo Uio eon- 
Hurnor. 

9 ForoxnPin^Oi oloolno rtileii nre not yet {ii(Sjrpomlc<t into fho friilcn nlthoiiKli (lia O.K.fli.A. nfnCox 
ibftt liy Ujb find of 1030, Ifi |>er coiil of (nnna In Uic Uiiitod HmiM Kcrn rireol vin« rlpclrio rurrciil . In iiomfl 
rogloDJi tbo proporlion ovur 00 p(tr ooni. lu llio omo of olr^Uio Hiurr for fftrin riOHlunlioHi llio 
corijifdorN Ujflt ihooleeirio rale mfty nri( bflfnifKi 7 l<tfrfly ftiftbilijNl ro narrt\iii 
po>vor rnloo Inlo lift Imlox. 8co Income PorHi/fttr AifriroUufc^ Vnrt Iff, S4*eli«in il, fur lOkclrloily 

for Form Homo and Fnrm Vower/ 

•• fkoTnblo I, PftrUf, Seclirm fl f>/ Ineomo Vnritj/Jitr AtrituUun, Whou Iiitro4liiof<l, Uml »x)rll(iri of 
nuiomoliUo purohftflu AllooAtod to iirodncllvo noUviCftft "wm nftAlicnod nii inilftx of Vi'2 llio 1017 lovi^l of 
olddino farm Tnnolilnery. BimilArlyi iliAt poilion of RUloinobilo iiurrliMeift ftllfK'fllc^l i« tnriii living wm 
lolroduocd nl 120, bocnune tho price of a gronp of com moil ilioft doRlKnalcNt na hotiHcliold Hupplleft wnii 
nL timl limq 120 por eont of pro^wnr. TIiIa Kronp conalitiHl of broonui, luifl coni, iiurd coni, koroecno, 
Inundry nud tollol aowp, Inundry Blurolt nnd wooil. 
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self in the recent preliminary reports of the serie.g Income Parity for 
Agriculture. The chart shows the results for tractors. The scries for 
avitoiTvobilcs and automotive supplies exhibits highly Bimilar behavior, 

COMPARISON OP INDEXES OF PIUCES PAID BY FARMEnS FOR TRACTOnS 
U- S. Dopnrlmont of Agrlouliuro Indoxogj. 1010-14 =100 
Bureau of Labor Slnilallos WlioloaAlo PrJeo Indox, 1013 <«100 



The disparity between the U.S.D.A. scrios and the ratioH of actual 
prices docs not iiccGHsarily lead to the conclusion that aulomobilcSj 
supplies, and automotive equipment should have been introduced at 
the actual valio of their prices to their 1910—14 prices. Noiihov doc.s it 
show that the Department should have introduced the hcHoh in 1010^ 
since with their present weigh is tlio group would i)rol)al)ly liave exag- 
gerated the rarmers^ lienefit from declining tractor prices. Noverthele.SHj 
the graph docs indicate the degree of arbitrariness involved in the usci 
of fixed weights which cannot be rcpreseiitativo of widely divorgent 
pci‘iocls, 

NON-HOMOOENKITY OF CUlOUPfl SAMPLED 

The United Slates is rliaraeterized not only by wide regional dts- 
paritios in the level of ineoine, but also by wide* regional variability in 
the consumption patlerns of similar income groups, piniieulnrly in 
rural Hcctioiis. iSiiiei' |)ric<‘ cliangf‘s will alb‘ef. various gnnips (lin’<u<mtly, 
index series should b(> coniputed for (*aeli major elassiiical ion of \)o\Jiila- 
tion according to living standard. Ui^gioiial index{'s .^liould l>e given 
wide circulation in order to ivvoUl uiisleiuUng iiuUcatious of changes \\\ 
relative well-being for various seelion.s. 




21fl AMKIUCAN SrATiSTICAL ASROCrATtON- 

Tho, f»atnc! ruiiHitlomtion.s m*m lo npi^ly ivllli even i^renler force to 
f«rrn production iudexe.^i, Lolli becciiiHe of regioiuil dif^Gren^e^^ in major 
cropH, and bocaune modern imd aiUiqtiuled luetlmdR of farininK porHiHt 
side by skle.*^ 

BoecLUsc of the divernLly of (*oie?\imptiou inilleruH ninl furjiiiuR Cech- 
niquewi seimrate iiulexe.n l)y rep^iojiH nnd furnwlypcH are urgently needed, 
Forluiintelyj it 5 m e^inier lo oblnin bomogeiiroviM geograjdiirnl MunipJeM 
than U) Kcnure Hurce.^^^ive y^urnplcH tbat un*, euinpanible ovc^r n period of 
yoarfl,*^ 

COAirAUlHON OF OIiI) ANU NKW HKUIKH 
The index uuniberM of VrieeM Furrm^rs Pay were considerably reviHcd 
in 1939, llmold ant! ll»e JiffW^ericM ineludo llieMiuneHuixu^^ricM with 
Uic oxceplion of the addilion (if liveMtnek to Oie production index, 
NcvcrLhelcisH, a iiunil)er of now coiuinodity coiiiponents of the subserica 
have been added and there Ima been Home r(*gr<iuping. Altimngh the 
dircetion of inovomonl of llio old and roviKcd iiidexiw^ liighly corre- 
lated, the discrojmney bolwetui tlm two Henries ainounUs to ns much aa 
eight or ten poinlM over jiiuch of tln^ range huico 1023 and the now index 
Hca liCilow Iho old from 1021 onward. 

The disparity bctwceik Urn nms' and rttvised sf(‘rieM cannot bn eonsid- 
cred ncgligiblo. It rcsull^ from (1) corrtM timiH of price HcrhiH, (2) im- 
provoinenL of woigliUi, (3) poMHible Hliifm in 4*xponcliLure pallernH be- 
tween 1029 and 1030 (in ihc caac of ilte cirni of living index). 

Even UmiJgli the ^YeighU^ for tlm imKluciion index are for Lim naiuo 
period in both Llm <dd and nowHerioN, liowovcr, it lian been found ncec^^ 
nary Lo modify tliern Hubstnntially.** If llio HampUng for cost of living 
indexes was (pmlitalivr^Iy comparable with (*ohI of produclion sampling 
in llio old scrioH, modifiealion of weiglds in the (TOst of living index are 
more likely to repreHcnt correciioim for previous sampling d(»rici(‘nci(}M 
tlian to indicate (Oninge of linlnls of I'Xiicnditun?,*^ 
ThoConHiunerPurcliascs Study, from which llu'^ prisscnt weigh Is far 
the family mainteiiancn indf^x wore lakcai, ti] spears to liav('. luum os 

In llio 1030 CeiiH\i!r, over 00 jwr ccnl of Inrin4 wtspc roiNirli^tl o^niiiR nutuinubilrii in lown and 
Nobmfilia, m eoinrmrcd 1<^ Uitin 50 |»or f(;nl In ilio Houlh iv 9 n viIi<»lo nnd only 25 lo 30 per cent in 
florno southern r^tnlCH. Hiioli iiidirntci llint llio iion-liuliioKcikclly id llio tniivrrpQ ivniiipica fur Iho 

IfitloA Hi flfry fW/liU f» UiTro niny owrwl tho HfJii-lfdrnwncliy <*f <rvc ^dfriplIiiK^ ilnic< nl- 

thoiijili iliDlititor snurno nf (rouble hti^ l>e<7U iiiurlk rimro omiiliiinUed. 

» A fow aUioliidox iiutnbom iiro bclupi roiiHtruclnlj bui uAtinlly vsUli ihoiuinm (ortnuln nnd uriKhiA 
M llio U.HJrA. imtliiiDil Index. 

Horne roduerfon In Uio HoIrditA nf nil rnmiemcnnifH haji iio^ttY^nry (o AlloH'for (fie frielujifnn nf Ilia 
nowMOrlra, llvcnlock^ Avliioli uioi kIvou h woIkIiLiW 13 iiri iIioIhlaIm n( lOI); il iliiiii nioro luiiHotnui 

lltnn iktiy of llio D oompoiient Horlcn wUli l1iocji<'e|>llcinnf foed.TliooinlMdiin nf llvrAlor'b from llio origin i\l 
Aorlofi, hg Uierotoroi vory dilTlcuU lo undontlnml. HuIUIImk nmiorioU vicro iuuil|p)cd n of 10 iu ilia 

navi'AorIco.iuiociinpiirodwilh iOInlliogld. <7linnKui{Ti ijtlicrK>^inifMio-f (wu orilirouimfiilA fiAvotrccn inA<fo. 

i< For lunlnncQ, ololblilK wivn retliioed from 30.'l lo 22.0. Food waa ildvnnccil hIhiiii 2 jHiinKi nnd 
liulldtnK mnlorinln woro todgoed in Imporlnnco, wlillo Aulomoblica advnnec^l from 0.3 lo nboul 10. A 
flovora drop in llio rolnllvo ImportunDQ of food mlghl aecompfiny Biinrply rljilnn InoomiM), but olhorvs'lao 
ehonBOB of buoU mDinflutjQ Boom lo Indfoalo oAmpliniB donotonoioa oilbor In llio pnoL aorlui or Uio prc>aont 
aoriesi or bolb. 



• Aptoai&al of Index Numbehs of Pbices Faiuieiis Pay 


217 


extensive as is feasible, and to liave been carefully planned. W c are led 
to hope, therefore, that the farm budget drawn from this study presents 
an accurate composite picture, If future changes in weights are based 
upon studies of comparable accuracy, tliey may bo accG 2 :)tcd as showing 
predominantly the change in consumer spending habits, 

COVERAQI} AND PRICE SAMPLING 

The prices of services, which account for between one-sixth and one- 
fifth of the farmer's living budget, are not included in the cost of living 
index. This deficiency hag been partly remedied by the comi>ilatiou of 
special index nvimbera for aev vices and also for comTnodilics not in- 
cluded ill the main series. These data arc available for the yicviods 
1910-14, 1924-29, 1932 and 1936, and may be combined with the gen- 
eral index for these scattered periods when desired. Of more importance, 
perhaps, ia the lack of a series of prices for commodities raised and con-- 
suined on the farm.^® 

For the production budget, separato sorios liavo boon developed for 
prices paid to hired farm labor, and for taxes and iiitorc.sfc. These arc 
frequently incorporated into the index of production when it is dosired 
to compare the latter with the index of pricc.s received by farmor.s. 

The price data used in the index represent easli tran.sac. Lions at local 
independent atore.s. While iiidcpondeiiL stores supply farinors witli ii 
high percentage of some articles of con.su million it seems undosirablo 
to confine tlie price sample to those oulleLs,'® 

In 1939, about 20,000 independent nierehaiUs subinitb^d pri<io data 
to the U.S.D.A. on the items included in the index, More qiiotatioiiH 
per item arc collected on food prices tlinn for any others, although over 


Ilin ORlimnlctniy iVin XJ.W.U-A. ihnt in IftU fnrm prmlurcrt com modi lir.s will lio, on Oto tivoniito, 
over hnlf tta important in llio fnmtly iimiii ten unco luirlftot, aa comnnMlitlri iiurriiioicil in tlio markrl, 
'I'liis faoL nppoara sif^niHrarU wJmn wo conniflor llio uiclc regional iJi/Tcroncca in (lio jiro|iftr(ion of fnriu 
onnawmed on Uio farm and Uio probaUilUy llmt lanu fuiniiioH divert more rtvuxirt'r-H iiilo 
family maintenanoe when tiuirknL iiricr.R aro low. 

II A aurvoy by ilio tf.S.D.A, in 10 H 5 indioalcis that innil-finlrr lioii^r;^ aiii)ply about a ^lunrtrr td 
form olatUinK, ouc-rifth of liouacUoUl auiipUca awd (iirnliuto. v\iul hiAudU'r ti( oibat nriiiU'a, 

Chain Blorca aro crcililcd by llic aiirvcy uilh orio fourlh of fooil |Mir('ha''r'), oiir-'.ixih of rloOiinf; luir- 
obaaca, and amallar amounlH of otlior ariicli’i. 'I'hc U S.D.A. riii|))io‘iif:i“i tho nrril for ipi<‘iuilirig riuolip- 
tioiw from chniti aiore.s aiul iuail-<irdct luai io^t, ^^iuco boili tUo Iwi’l i\uU ut-nd pT>vv » \\\ ibr r uf 

retail oudcifl iikay differ front Uu>'io (d llir irub’iuMuIriPl ri|nn<i. D'alu ari> bciriK bird ■on |ini’r*i 

oliargcd by cliain nlorc.s and iintil ordrr hcaiMr t, ’t\hirh |irriiiiiiiib1y vtill lir inriii jMiraifd iiktu 

Rumbofit ia tho fuluro. 

One of (lio kniiltlor proitb'iin rnrciiintf’rrd iri niTuriiiK I'rii't' i|ni>lai if<urb uir. Mini iif prt 'irni iing 
apoairioalluiin lor llin iTinnuiiiditii'M birbnb'd, ninrr Inr iiiariy rniitJimild ir ^ Mi.iir urt' no n i rTl.iinb 

nrdn. Aocurdlng tn A. H. Sabin, of tint AHrii'ulinrjil Markriin^ .'^iir\iri\ bm.iM n'<'i'ifi( itiniin fur iniU' 
modllicH iiavo provrd lobr lliobcjil n|»[ironrli lo tlm firobli in. ‘*Nnrri»Miii^ uf uLm i'iIh' dmii'i rt iinri'i Mm 
coverago of Uio Held and rrdurc.’t ibo rr|irr'*rjitiiii \rrii"‘'i nl r'liunnh t bn'nd nii Tuirli oin niiriiihiri'i ' 

(“Prlcofl Paid by Tara mm, an A|»i>nil'iftl," iho Ai/rirtiiiuftil Siniu-iubiT ni.'i'b v i*l l*jr 

oommoditios, llicrcforo, (he raiimintenr is loM jijin|i[y lo 4|iiiiio iKr jirirr fur fiir tv|ji< ilmi f irnirr* nn-a 

(TCQRtmVly )}\\y. Tim Tomdllnn varinbibiy in imuiplrd is bkvly (o br id liiiln rnhPnbr.iiiri', 

bowovor, uiilosa (here fa a Ayrtlcinacia (cndoncy for hiurr 4|iiiili(.v arijirUs lo be inirr’li'i.-^rd during ilnpre-t- 
Bion ycarA, or uuletia llio modal dualily braclml ia leiidinu iipvMird. 
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6,000 lowiiH report rlolliiiift prints mill over 3,(100 riirnilnre mill fimiish- 

Arciiratc priec ^amplillR is purlii'uifirly ilifneult for rertiiiii lypi'.s of 
ooinnuKlilieH, ok Ih illiixlrnliHj )>y riilluT proi»»iiiift'il ilifTr-ri'iicc.^ Iwliroen 
prii'c w;ri(‘H iia roporloil Ity Uio Agneuliiirul Mnrlirliiig Ki*rvic(r (which 
arc used for the Dcpariiuciil of ARticullurc iiith'xcM) mid (In- Ihircnu of 
Luhor SlilliHtii'ft. Even Ihough iIh- I niKc iicrindH iiri* iipproxiiiiiilcly the 
Manic, flic (lispcrMioii hcfwcnii the nutoiiiohitc niiil iiiilotiiotii'c KiiiiplicH 
miricM hiincd on flic piil)li-«hcd jirict-H of fin* A.Al.H. mill fho^c ImKcd on 
till! whoh’Muh' jiricr index cceins to he greitf er, eMpci'inlly in rereiiL 

yearn, thmi in explniiicd hy the fael (hut one is ii seiies of retail, and the 
other n HPi'icn of whnlenulc pricen.'* 

Ill coitchiMiim, ecrtuiii HUKReMtioiis may hi* Muininmiznl. lu vii'w of 
the dcMirabilily of ii.sing Fislier'H "ideal'' fonniilii for eiiiniiulinR the 
index, the powiihilil.}’ of ohUiiiting new weiglils eiieli year hy iiieaiiM of 
permanent, Hinull Hlratified Hiimjile.s nieritK ronsiderufioii. On tin* ImwiM 
of the exteiwivc Coiitnuner I’urchiiMcs Bfinly, it might he possihh* to 
select n mnail niiniher of fuiiiilics typical of eacli intijor region, farming 
type, and iiiroine gronp and to liiive (licMe fiiiiiilies keeii ri-cordM of 
Lliclr expenditures. The more hoinogciieotiH (he «iili-grmijtH I he Miniiller 
may he tlio numlicrof famUicH Hampled. ('oiiKlriietioii of Miht-iiliary ciist 
of living ami cost of production indexes for various regions and types 
of farming KecniH desirable, even if the weiglifs must he Imscd on very 
xmnll sainplex. 

Failing Ihis, revision of the wcigliUs evi*ry few yearn weiiiH desirahle. 
Tlio haNo period hIioiiIiI proliahly lu* sliifteil to a inori* recent period, 
possibly 1G35 '30, if this iieeoines pt'rmissihle uiidei' llie revised slutiilOnS. 
Iiilrodoction of now eoiiiinodities on soon as (hey iisHiime imjjorfaneo 
in the biidgct regardlesH of whollier their juices are .siahle is recom- 
mended. Aitliough no Hatisfaelory tlieorelietd solution exists for the 
prohlern of the price at wliicli the now commodity slioiild he infroduced, 
it would sccin logical to have iTgard holli for its ju ice behavior while it 
was growing in iiniiorlanee and for Die jirice of (ho coiiimmlilies it sijj)- 
pleinonls, Exiircssion of prieesof corlain eommodilies in terms of units 
of Horvico (e.g, Lire inilcH mid truck ton miles) rath(*r tlmii in terms of 
conventional uiiifs ajijiearH to merit furllier eonsiderafion. 

AllhoUKii llm Uiwnii rolilinliift (imkI prkli iiuiiimlhlin urn M i\l| flU^'^. llii’rf' rtrr k Inrn*' lUiiu^Gr bo- 
lwo«Ti^,000 niul A0,(J00 nntl H;i iownn uvor )ii iHi|nilittliiii, 'Vo tlip Inyiimii ibin niijK'nr it 

rMbor hiKli cover^ne of iho Ittriter coiilorn of iliHiriloillon; iiovorOii-lf^rt, nttidki of fftriii boyiiit^ liitblln 
inny Imvo sliowa \\okI ihU rnitier iiilfh^lvu hitiiijiliuKof litrijo biwiit iit inntiUiHl, 

Auton)obtlc4 on lUo biww of A.M.H. nrrii??* (lOlO M hthioIji ttf h7. 'llie ILL.H, wIiolcHwlfl 

prloo iDifos for itulomobilM mlug DjoMpie wolffliln (JUlIf ii ooJy iVf.'J. 'Urn A.M.H, jirlco ncrlwi 
kIvm Ml htOoi (or Urm of fiO.Q whUo (ho IlJi.H. Hinmln iit 2H lit ilic pnnia your. I'or KiutiiHiic*, ibo price 
ftorloB of Ibo aIvc^ nn Jndox of 07.4 for mo lii AUloniobJlt^ adiI 0^,9 for liTictoM, atr oo/njiarot] to 

tUol3,L,g, IndBx of 07.2 In 103B. 



ACROSS BUSINESS STATISTICS K 
PORTS TO EXECUTIVES* 


By John W. BoATwmaiiT 
Standard Oil Coinjiany (Indiana) 

I N ITS D no ADE$T interpretation our present problem is how to present 
the results of research effort to the executive. Lot us first narrow the 
statement of the problem. 

1, This paper is not concerned with ways and means of putting 
across commercially published statistical reports. 

2. No consideration is given to problems incident to presenting 
weekly, monthly, qiiavicrly, or on any other time basis an intricate 
system of chart control for the chief executives of a corporation to fol- 
low and by which to direct the activities of their organization. 

3. No consideration will be given to the problems incident to pre.scnt- 
ing all manner of business statistioLS to all inamicr of business executives. 

There may be other sub-class ific a Lions of this broad topic wliicli 
should bo eliminated, as this discussion is limited to tlic principles and 
practices of presenting specific problem ftnaly.sos io llie exccutive.s of a 
particular corporation, no matter wIuiL its corporate title may ))o, 
Statistic, s and fitati.stical methodology arc limited to data availal)lo 
and to various manipulations that ilie trained re.soarcdi man w'lW adopt 
in abtempting to reacli sound generalizations bascKl ui)on a multiple 
number of obscrvalion.s so IhaL a soUition of some definite cojifiisioii or 
luicorlainiy may be pre.sontcd io inanagcmoiil. Stalislieal aimly.s(jH aio 
not ends in themselvc.s but arc a means wiiorcl)y the truined analyst 
seeks to find a clear-cui path through the fog of nncerlainly. 

The Receivers. Busmess exeenlives make decisions about the best 
cowi’sc of action at pavLicuhvv times when confronted with \>avUeulav 
problems. They aixi eager for help in (iiuUng tl\c solution of many of the. 
problems which must he cucouuLered daily. Their objective is to elimi- 
nate the pure ohaiiee elemeiU and iv<Un'e uncertainly to a uuiiiumm. 

The very oxi.stonre of a coinimMcial research flepurtment on u cor- 
poration payroll is vivid Icsi.imony lluit Uie executive's of lIuU corpora- 
tion desire wliaiever ussisliijun* r(‘scar<'|i men iniiy he able lo giv(» lo 
management in sc'hs'liag pro[)r‘r coinses of afliun al (he right lime. 
There is an oIivIduk dcsiic' for (Ik* rr-siilt,s of .stalistiral and ccoiKiiiiie 
analyflin. The audience, llieri'fore, is ivccplivc regarding (lie results (jf 
analy.so.s of ])rol)l('nis. 

^ A pnporprCJteulcdnl llio lOJiul 1 mi Jmiiiiiril'* .A^'iiiritttion, CluraHn, 

DoQomb(jr 28i 1010. | ..I r 
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Tiic Tranf^millcrti. TIk' oilier ^kk of lliw hiimnfi efnmlion is reprc- 
KcnU'd by llif tnemlicrs of llio commiTcial re.Hciirrli di'pnrtnu'nt. What 
Ih PHSMiliftl from tlieir iioiiil of viciw in lliia iiroi'ess of thuu^lil tranH- 
niiwiitiii? 

The objiaTivc of lilts roKtsiiioli man is lo niar.-’liiil fneUial tsvitleiipts pcr- 
laiiiinn lo Uie varloiiH prttblpinH of iiinnnKPiuent, formnlaUs iiinjor ron- 
tsltisitiim llimson, and rePoninifiitl llml ro)in*p of nrlioii ivliipli npjicarH 
hnsl in Uus inlm‘.Hls of llie pulilh', PinployepH, and HlopkliolderK. IIo in 
obliKaUsd lo npipminl liiinuplf Miflicii'iilly willi lln* variouH iiarla of ihc 
indiiHlry in n liicli he in ivorkioK lo be able to ilrmv Irne iiifereneea from 
the data with whiph he is working. He must he nlrii'lly honest in his 
prt'ncsiiLalion of fui'Uml cvidenei* nml |ios.«essrd of a lliorougli nnder- 
nlanding of .soiiiul pidetnlnre. lie mn.Ht be iiopervion.s lo fJaUery 
and poHSPsiwed of the eovirngts of his tiwn roiivielioiis. It in eonieliincs 
nece«Hary llial ho stand nbsolnlely alone, on siHseifif luilieitiH. He should 
mainlnin t‘lo.so eonlnel witli ibesnli^s deiMirtmenl, know ils iiromolional 
np.livilioH, and its operating polieies. 

Many problenm tissigned by maiiagi'iinsnl to a rp.«eureh deparlincnl 
arc of an urgent nnliire by ibts liiixs thi'y are ealled lo llie nlUsnliun of 
llio rtsHPdrisli nnalysl. Spissl is the esKciiPts of many aelioiKs wliieli must 
1)0 lukon in the busiiipsK world. U is essential, therefore, that ifie good 
rosnareh man be able lo seleet the more promising upproaehc.s lo the 
solution of llie problem and follow Ihese purlienlur aveiines of u|iproaeh 
firat itefure resorting lo less pronii.siiig idt(<riiale approiielies lo the solu- 
tion of the problem, I'liis freipienlly retpiire-s a Piirc'fiil Itulaneing in Die 
mind of Uie. analyst of the impoiinnee of lime and (he iiUimale in att- 
ciirnpy. The leisnn* imd lliorougliness of aeatli'inie researeli are seldom 
available to (he. eomniereial analyst us it is fretpieiilly neees.sary that 
the oul])Ut of a deparlnuml be the residl of long lionrs of grinding, often 
under eonsideriibio pre-ssure to meet deuilline. dates. 

The HUPcc.sHful rcHcnreh man jitust likewise, he a good salesman, Tlio 
analyst should be able lo organize his thinking in logienl sotpieneo so 
that the pre.seutation of evidenee will lead lo an ea.sy and ready aeeept- 
ance of his eonelusions hy llie exeeulivc audieneo. likewise, it i.s a 
material asset if llio. research man is eapahle. of spiniking diroelly and 
foreefully in support of his analyse.s and findiiigH. 

Where Ihe.se esHontial rcipiiri'inenls are defieh'iil in any of the mon- 
bci'H of a dcparlmenl, extremely I'lin-fnl supervision ami elns ldiig of 
roHidls are nepcssary. To find individuals luissessed of (he.se eharaeter- 
islicfi is a major problem confronting any iliree.tor of reseaveh aetivitics 
to a far greater extent llian is the problem of gelling the resullH of his 
analyeis boforo Uio executive audioncc. 
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The Exchange of Information. The egscntial charactoristice of the two 
parlica to the exchange oX information have been briefly outlined and 
the problem limited to the cxcliango of a particular type of information 
between these two groups. What is the best way of exchanging this in- 
formation? This varies widely according to the functional Bcb-up of dif- 
ferent organizations . 

In an organization where research is (1) directly rc.sponsiblo to the 
chief executive, (2) free from departmental influences, (3) given abso- 
lute freedom of the press so that any finding or recommendation may be 
presented to the chief executive of the corporation, and (4) given op- 
portunity for frank discussion and interchange of ideas by the reacavch 
department and management, it is my belief that the written mport 
form offers one of the best solutions, 

Under these ideal conditions the first step in the procedure is usually 
a frank discussion between management and the research representa- 
tive as to the exact nature of the problem to be analyzed. Do not antic- 
ipate securing in this manner a complete and detailed outline of the 
problem to be solved, as frequently the assignment will represent soino 
confusion on the part of management, but certainly our effortia can be 
directed more intelligently if wo know what those difficulties really are, 
At times the assigumeut may be extremely )n'oad aiul very general be- 
cause the exact nature of the pvoldcm may not be apparent to cilhev 
maimgcmont or the rosc^areh man until a suITicionL amount of oxjilova- 
iory work has l)oen done to oval ii a to more thoroughly tlie true dimen- 
sions of the study to ))0 ronducLcd. 

Having .scanircd ns (dear an outline of the proldem as it is possible to 
get from a discussion with niiuuigeiuent, exploratory work is uuclcr- 
takcu. As vesuUs of this inaLovialize, careful notation should be lalvcn 
and notations eonverli'd into a eoini)lele wriLlen analysis to the man- 
agement. Such It report be(‘onies at one time a reflection of the jiroblinn 
to bo analyzed, a r(’fIf‘eLion of the audience that is to n^ceivo tlie resulLs 
of the analysis, and still a reflection of tlie amilyvst conducting the study. 

Certainly a rejmrt having to do with an analysis of various oxi>ense 
items would clilTor mark(‘(Hy from a ])ublh‘ attiUnle study or from the 
type of analysis iiicidc'iU to the introduction of a nenv |)ruduet. Mec'linn- 
ically they maj’' be* similiu' but aeMmlly tlicTe wcniUl Ik* a wide* (lilTi*n‘iic<* 
in the iiresentalion tlic’reof .so that c larify of llurnglit Irnnsudssiou 
would be possilde. 

A report HkcnviscMS a rellcsMion of llKMiiidionre lowbicii il is dircs'lisL 
Do not iindc'restimfLlc^ (he .signilicani-c^ of fliis parlic idur bsdun* in 
drafting your [irescsilalioiis. 'rin* wrifeu- sliould bo (lionniglily c’ouvrr- 
flaiitwith the niC'mbers of his auclic'iiec*, know Uieir inlm-esls, ilu ir proli- 
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loim, ftiul Uii'ir pjirlieulur wivy of lunjuiriiig, alij^oihiuK, and applyiiif^ 
information rultitivo to tin? various uitalysrs rniidiirtod. 

Tlio rqiort is naturally a rrrtcrOon of its aullmr as U is a rancisR 
pialnroof his unniiirr f*f lliiiikini^p wr^rkingp and arriving at roJirJusions 
in the roiuhu‘1 of a liusiimss. Utnlvr roinliliuns ilm rojiort in its 
wrillon form will nrliiovi^ llio following results, 

liUU'C (he PnMrm CU arly, FreipHoilly ihis i« oin* of ihn most dinieult 
l)aiis of report wriling ' knowing oxaelly Uio limilrillonM of the Huhjoet 
mailer meriting purlieulur allentioii on tiu* part of nuviiagenn^ut and 
justifying eoiisidi'mtion for inelusion us part of tln‘ analysis. Oftmi a 
enrefiil weigliing of eoinparative signifieanef? of differerit (iliases of the 
proldoni is n(K*i!.s,Hary so that llie rojiorl in its \vrill/*n form may possess 
the desired eo)n*jHem‘s.s, himplieily, nnrl direi*lni»sH whieli are {“^senlial 
to good recM‘))tu>n. 

Outime Bricjly Uw Approach lo (hr Boluiion of Iho Prohkm, Tliin is of 
primary import anre when llio anulyMs under eonsidi nUion is of a non- 
rcciurring nature. Many deparlineuts havc^ a eerluin nnmijer reports 
wdiieh reeur annually and in whieii the- w riter ean ndvaiilageo\isly hrief 
or omit any detailed deHeriplion of the pnieedtire to he followed Iji tlic 
analysiK of (he prohloin. 

Present the ICvulcnec. All sigiiifieaJU evidenee hearing mj l)m prohlem 
under conHideriiiion Hhould he. i)restMil(*d st(‘p liy step in I In* logii‘al ms 
quenee of Iho ovolulUm of the Holuliou of (lie prolilein. 'rhere. is no 
nicehuuienl memm of outlining a prneednre tor h(\st presen I alioii of evs 
deneo on all prohlenm lo all grrmpH of Imsiness <‘x<s*uliYi*s, The form of 
prcsonUilicm nniHl l>e an adaplalion wliieli ia iiased on lln^ inleri‘.sts of 
the audience. For Home particular iiudienees eharU may he a luuKlieap 
radier than an as,sislaHee. Prohahly it would he safe to siiy that for 
niosl business execulives rdiaiis sljould be nsrsi ojjly w!n*ji a >vell organ- 
issed table of carefully arranged datn would not jwesimt tin* idisi eipmlly 
well. When oharU are used, kf^ej) tliein siiiijdc^. T<ic) many IhoughtH con- 
Bolidaled on one eharL reipiiring long and tedious Htudy will seldom 
receive tlic attention limb the aullior would desire. Frecpumtly use of 
lognrilhmic paper do(?.H not resnllin the true iiiterprelalion <d llie poinls 
it is desirable to bring out. Pie clm.rls an* aeUlom <aisy of correct inter- 
prolaliori of relative valncH, for tho eye is slow tc) drasv evince t ('oik’Iu- 
Hiona for ovalualing emnpnraiivn Nigniiieanei} of Irardors, Iioix^h, or 
other ohjecU drawn lo dilTm‘('nl Hcnles tn repr(‘senL comparaliv!‘ values. 

As evidence is preMoiiled on any one H(‘gim'nt <jf Urn proldem, draw 
concluHioiiH and recommendationH thereon directly associiilcd ^villl the 
factual evidence. Upon ooinphaiou of the nqiori, nil iinporlant coneUi- 
BiQiiB and recommendations should be recn]>ituliLtcd in the first few 
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pages of the analysis. Avoid criticism of individual department ov 
individual members of a department, making recommendations based 
purely on factual evidence impersonally presented. 

Draw True Inferences and Deduciionsfrom Evidence Presented, It is at 
this stage of the report that the research analyst must exercise the 
greatest care in his thinking processes to insure that his thinking is 
entirely practical in view of all ramifications of the problem at hand. It 
must bo completely fearless in presentation of true inferences from facts 
previously presented. It is important that the significance of tlie various 
deductions be interpreted and applied to the business of the particular 
corporation and, in addition, that the full significance in terms of profit, 
sales policies and procedures, and competitive advantages resulting 
therefrom be pointed out. 

Frequently such deductions may lead to a changed course of action 
as compared with policies which have been in existence for a consider- 
able period of time. Under these conditions it is well to anticipate ob- 
jections which may arise from the new proposed course of action and 
meet them directly in the presentation. Prc-selling of such ideas by 
personal contact with any persons influenced by the change is often 
beneficial in securing cooperation in tlic desired course of action, Tliis 
prc-selling may take the form of mentioning to executives concerned 
aome of the principal findings prior to submitting the actual report. 

Tlio research ideal sliould not bo surrendered in such discussions but 
frequently the re.search man's iindcrs Landing of the cojni)leLc problem 
will be beneficially influenced by such procedure, and even if no sucli 
benefit is derived therefrom, it is the sporting thing for the research 
man to do, so that the executive affected may have a fair time and op- 
portunity for presenting his case in justification of any policy previously 
formulated. Where clashes of opinion arc inovitalile, the research evi- 
dence must be presented in a positive manner if it is to overcome the 
natural inertia to change of long accepted procedure. 

Recommend Courses of Action To Be Taken by Management in Its 
Choice Determination Function, All rocommeudations included in the re- 
port incident to the presentation of evidence and inferences drawn 
therefrom should be recapitulated in the front of the report. This pro- 
vides tlie management with a ready .summary of the principal results of 
the analysis for subsequent open diHciission before a steering coinmittoe. 
The report in its completed form slioiild be lu’ief, direct to Llie point, 
concise, neatly prepared, and easy to read. I Us s(‘Uip fron^ beginning to 
end should provide Llie best sales ai)i)roacli Lo the iniporLant task of 
influencing tlie selection of llie proper course of action lo be adopted. 
It should then be submitted lo all mcjnbers of an appointed s Leering 
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commiLleci, of wliirli tlicoliiof uxwHlivcor llic oxtfrulivo. virc-pro.Hidcut 
Rcrvc^tUJ cimirmat). 

The iniMulicrM of llio PoinruilUic .Hliniild liave llio opporUinily lo rend, 
study, onalyzc the conUdits of the report ami Kuhiiiit rr'IrtiltnlH to all 
mwnbcrti of Ihfi coiimiitU'O wlicre desired. After eurli nieiulior has had 
an oi>j)orLunity to nnalyxe the rniiteiita of (he report, a meeting sliotdd 
1)0 called for n frank disetiRKinn of the prohlem and reeonimoiided 
coiirsofl of action proposed by Iho re.-'CnrcIi depiirlnieiil. I'laeli roeom- 
mcndalion should be trealefl sejtnralely ami ••onipletely, (uid either 
accepted an a modiricalioii of I'xistiiig ptdiey or rejc'ctcd. In any sueli 
discusHion it is cwenlini Uuil reroiniitendalious bii disenssed iinpersou- 
ally, impartially, and with an (‘vcni U'inper by all j)urtie.-< C’onet'rned. The 
research man Hhonid be able to discuss the! varittns jdnuse.s of the .suidy 
and the application of coursen of action recoinmcinhrd. 

Tltc receptivity of tho reseJirrdi r<‘))orl« i.s freriuenlly enhnneod with 
the passing of lime, enabling the businn.sK e.xcculive.s to inereuse their 
contact with the findings of llio de'pnrlineiit. If the dcparlmcnl ])uilds 
up a reputation of j)raeiienlily, reaoiiree/nine.s.s, unri im)>artial juelg- 
ment, it is a I'cnaonoblc cxpi’clancy that iiiipurlial hearing and eager- 
ness for any reeornmcndnlioiiM and conehiHions iiiuy lie anlieipali>d. 

Tliroiighoul this brief di.wii»f»i«n I Inive jirolmbJy placed greater 
emphasis upon the sales aspect of llie resenreh lunn's duty than i.s com- 
monly encountered. What Is more important, if cominereial research is 
to conlribiilc its maximum tosoimd iimimgornenl, than (hat (ho individ- 
ual who has collected, aHsimilaled, aualyxed, jiorcd over tlie data 
relative to any given problem, should first sla(,e clearly what appeals 
lo that individual os the b(!.sl eourhc of action to inirnie, dejiemliag 
primarily upon Ids evideneo lo subslanliate his opinion, and th(>ii sell 
tlio results of that work to tho best of his aiiility? 

There must be a cooiierativc spirit helwccn coinmercinl rescareh men 
and management if a research department is lo justify its existence. 
The interests of tlie cxccutivc.H and the aimlyst-s arc i<lciilii'al as they 
both seek tho boaL course of action to take when confronted with par- 
ticularly confusing conditioiiH. 

Wliero, then, is the real problem of pni.s-enting .statistical fimling.H to 
business cxccutivc.s 7 Tlie real jirobiein is to find men incitling tho. ([ludi- 
fications of the research man nhovn cnumornled, who will lalu; from the 
desk of management a wide, raiigo of buHine.ss prolili'ius and by u.sing 
tho particular tools at their disjiosnl, dcli'rmint* what eonrse of ucfioii 
oITors greatest iiromise, then sell the resiills of their analysis and thus 
influonco choices mode by businc.sH executives. 



HOW THE LIBRARIAN WOULD LIKE 
TO FIND STATISTICS* 


Dt Robb L. Voumblkbh, Business Research Librarian 
Cleveland Public Library j Cleveland, Ohio 

T he LiDBAnrAN represents the middleman in the distribution system 
for statistics, The librarian ordinarily compiles no statistics except 
those specifically related to some phase of library work, nor is the li- 
brarian the ultimate consumer of statistics. The librarian is concerned 
chiefly with knowing what statistics are available and where, in order 
to produce them for clients of the library as requested, It is also desir- 
able that the librarian know what statistics are not available and why 
in order that time not be wasted to produce something whicli does not 
exist or is not available for one reason or another, for instance, confi- 
dential figures. 

Tliere are so many misconceptions concerning the typo of individual 
who uses the public library for information that it ecems best to begin 
this paper with who requests such data, 

In our Business Information Bureau (and this is probably true of 
any well equipped business library) requests involving statistical data 
are second only to the directory type of question, such as '^Who are 
the officers of this or that corporation?^^ and Where can I find out who 
manufacturers this or that commodity?^' 

These questions come from the manufacturer wlio wants to comparo 
hie output with that of the industry as a whole, from the industrial 
relations consultant who is working out a wage policy, from the labor 
leader trying to show trends of employment or unemployment, from 
the advertising agency planning a campaign, from the market analyst 
looking for new markets or re-arrangement of market areas, from tl\o 
investor hoping to make the right decision concerning his dollars, from 
attorneys needing statistics for legal evidence, from trade papers to 
learn the extent of their market, from newspaper men and public 
speakers to give recognized authority to their conclusions, from trade 
association executives for information later transmitted to their mem- 
bers, from Chambers of Commerce planning industrial area analyses, 
from economists wlio use statistical data to guide them in watching 
trends in many fields, from resoarchci’B who are re.soarching tho re- 
searchers, from students, whose instructors have aHsigned very sjjccific 
questions to thorn, and others. 

* Ilovlfilon of rk pniiar proaonlcd nt Uto 102ii(l Aniiunl MooLinK of llio Aincricnn SlnlkHlIoal Ansooin- 
tlon, OhloQKo, Doaombor27, lD-10. 
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Occaaionally Imt much more rarely than is Rencrally HUiiposed, an 
obviously “crank" (luoalion ia iiroacnted such na, "How far is it lo 
heaven?" or "How iimny inarrinRoalilc Cliiiicfie girls are llierc in Engle- 
w'ood, New Jersey?” 

Many of Llicsc people cnl! on llic lilmiry before lieginning any work 
on their problem at all. Ollicm think of it only ns tlie liiat resort after 
all else has failed I 

Some tliink llie lilirnrinns tire ningieinUH when they produce quick 
nnswera lo what has niqieiiroil lus a laborious task Lo tlioni; e.g. “How 
many inKuranoc .Hnlesinen are there in ( ‘hiengo, Clineimiati, C^leveland 
and lOotroit?” Olliers cbiKHify librarians as inoron.s when they fail to 
find whnt seems simple lo them, ii.siuilly adding wilh eonvieliou, “The 
government inusl have, sueli figure.s." In ihin idnss eiune the request 
from a corporation allornoy for figures showing Ibe ninounl of taxe.s 
paid hy the United Slates Steel Coriioration for siqiport of tlip. public 
schools in PilUslnirgh. He was quite sure the ccimtJi rejiorUs on incovie 
tax listed the names of all eorporiilions in the Unili'tl Slates in one 
column and all Iho taxes lh(>y paid in another, siiecifying (lie. use to 
which this lax money was pul. 

The ccnsim rcporls—fspe, chilly Uio.se for [inpuhition, innimfnclurcs, 
agriculture, and dislribuUun give us so many invaluable data that it 
seems wo slioultl really ning a paean of pruiKe for lln'in. An ai'count of 
the many uses to whieli these. re|iorls are put would fill n hook. Not 
only arc the current volumes in great demand but i-veii the old reiiorta 
aro frequently used, A sliorl lime ago onei of (MiwT'land'H hsiding execu- 
tives was called upon to speak before, a national business ovgiinimlioa 
on IhoclTector technological development on the eniployinenl of ofiicc 
workers. For tins question (he vi'ry enrlie.st reports were used to show 
how the number of ofiiee. workein lia.s increased by leaps and bounds 
dospite the inlroduetion of labor saving innehinery. KxcellenL papers 
have been prc]iared sliowiiig (he iisc.s to wliieli oen.sus data arc put.* 
Many of Lhc Hilualions inentioiied in these are duplit'iited daily in the 
important hu.siness librnrics of the country. To he .sun*, Imndrcds of 
requests, not lo be cln.s.sed u,s "ernnk" r<*que.sls, are ininh* for stalislioal 
data wbinli nro not in the census field. A sampling of llie.M' from recent 
records of our Ilureau follow: 

KJliariniiLon. I’nul T., “Tho IhM of lhc (Voivm of Iiii.Miic^,* ilih , VoI, HU, no. 200, 

pArt I, Mnrcli 1010, pp. 107- 11 A. 

Itoed, VoTgll li., *Lhilliit|i llli^lo4M Krtrl-n lo Wtirk for C'liArohi’M of f'miimprrc," nn ftfhlrtwi 

ilfiHvorotl nl llir HuffAlo fTtinYOitllon of tliQ NAlliinnI AwsiM'lAfluii of f '(iroinr-rrinl i)rK*HiiAitiii)ii IVcro' 
Uiriffi, Oolobor 25. 10:i7. 

'riTiQ»<lolb I'l.p "VflIuA of tho l\i|iolihfltii> for licttCAlrli/ /tnpoifi it/lht vlrrirnVnn Arntl- 

tmv of pGlUitdi flnrf ^Spriaf Scitnrft Vol. IHH. NovciiihAr I'di'IO, pp, n’Ul- 
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How many mortgage loans were made in 1040 in Cleveland and for what 
amounts? 

Whnfc was the industrial production index niirabor for chemicals for the last 
half of 10407 

Whnt was the amount of car loadings^ weekly from the beginning of our 
entry into World War I to the end of 1918 and how did these figures com- 
pare with car loadings during the depression of the thirties? 

How do the sales of gas refrigerators comparo with those of electric refrigera- 
tors in certain specified oommunitica? 

What was the cost of living index in Cleveland and Detroit for the Inst ten 
years? 

How many parts are there in an airplane? 

How many man hours are required to make a bomber? 

How many radio phonograph combinations were made annually by each of 
the larger companies in the last five years? 

How many men are required behind the scenes for every man at the front? 

How many corporations started in business last year and how many cor- 
porations failed? 

How much coal was used in producing power in the last two years? 

How many boys are in classes giving industrial training for defciiBG? 

How many women in Cleveland arc available for employment in defense 
induatries? 

How many jobs now held by men could be adequately filled by women, tiuis 
releasing men for military sovvice? 

What arc salaries paid, costs, and profits In the clothing industry? 

What was the value of United States agricultural products exported to Great 
Britain, China and Greece last year? 

What profits, if any, were mado l)y pro due era of soy beans? 

What was the price of black popper on DecGml)Gr 13, 1040? 

What were the wage rates in the otcol industry in the World War and how 
do they comparo witli present rates? 

What was the high and low price of Allegheny Corporation C^s of 1040 for 
February 19347 . 

What is tho prevailing factory cost of sales in the automobile industry? 

Whnt is the amount of fire loss annually? 

How much lubricating oil was produced in 1040? 

WJint wns the amount of our exports of power driven metal working machin- 
ery aniiunlly, 1010 to 1040? 

Whnt was the price of automobile sheet steel at Pittsburgh in May 1028, 
1920, 1933, 1037? 

What wns tho amount of sales tax collections for Cleveland and for Ohio in 
1036? 

To answer these, it is essential to have ll\c figures compiled and re- 
leased by government and quiiHi-govcrnnunit agencies us: United States 
Department of Agriculture, United .States Deiiartmont of Labor, 
United Stales Bureau of Foreign and Domestic Coniinereo, Seeiirititjs 
and Exchange Commission, Federal Trade CommiHsioii, Federal Pow(!i' 
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CoiiimiHflion, Inlcretatc Ckunmcrcc CoimniMwion, Temporary National 
Economic Coinmiltce, Hoard ol Oovcrnora of the Ecdoral Reserve 
Syfilem, and oUicrw; llm reporla and compilftlions made by state, 
County, and municipal officcw and buronua; data compiled and pub- 
lished by trade paperw, trade aasocialioiiH, or private organiwilions. 

Some rcciucslft wliicli Have i)rcficnlc<l problems, are tljoso /or data 
collected by but not in'blislu'il by the. Censvm Bureau. Figures which 
will reveal the ideiiliiy of cstnlilishnioiitn bcraimo of Ihcir location nro 
withheld from puldirtiiion an intwl slali.slirians and librarians know. 
However one lar^r? CMevelnnil firm exprewd (-oMNidornblo annoyance 
when the. llRure Riving the value of n cerlain cliomicnl wn.s included in 
Uie preliminary report but Rrou|)ed with iniseollnneous chemicals in tho 
final rc|)ort. Tlic reaelion of profcK'^om and Klud(«nts in colIeRinto busi- 
ncM schools to this rogvilalion hna already been di-scussed in a paper in 
Ihia JouRNAU.* 

Blill other problems arise b<;enuK(! fiRures arc nccd<^d in a form other 
than tlio one in which they uro found. For iiislaiice, a firm wliieli is ex- 
panding its plant facilities for national defense production was conakl- 
ering a uuraber of locations iiv rural comnuiuilics. Tbia firm requested 
coat of living figures on a county basis with special divi.Mions for rural 
and urban communities witli Iho conniy. 

Economists, market analysts, and other workers in tlic! field of busi- 
ness and sUiLiatical rcaearcb have frcriuoiit nmul for dtita for (heir own 
firm's market orca or for some eommcrcial nri'u that is very different 
from tlio political mibdivision for wliieli figures arc usually collected. 
This has also been commented upon in previotw pupem.' 

Tho probloins arising in trying to use oecupulionni HtnliKllcs and 
omjiloymciit slaliHlics have alao been ably jirc.seiiicd.* 

The queslionH for which dnln are puhlialiod iirasimt no iirohleiu other 
than that tho librarian be informed of (heir (.‘xisienec. However, na the 
need for figures seems to have cncllo.HS possibililiea oiul the elTorta to 
supply them are growing by leaps and hounds, some aort of master 
index to Btaliaticnl nourcca, undertaken by people adequately trained 
ill indexing procedures, would be a groat timo and temper saver. 

» ^^o^>au|t^||f|^ Olenn 15., •The InnOefiiiAcy of OhiiM IlMa M Jouh- 

HAL, Vol. 27i HO, 177, Mnrdi pji. 

* by jAm^ KoUcu, H- t'til, Jlulpli <1- WAifcliii, WnlOn K- (iliniri'*, Patil T. ('Ijor- 

ftiKlon, CftAlmir A. HfciiklcH-lci. K \f, C‘AriiUrljgr*l, pti mill < ‘oinincrrUI Arm \t. tlio 

rollLlcal Arm m Uia Unll Tor llio C'HlIftMimi nf HuAinrwi iJriritNAi^ Vol. ’Jl\ no. L80fij 

Miireli lOil-l. Hiiiiplorihenii lip. I I 

* Vftlmori Olmlyti l-r,, ('giialtlftruiltJiw InvolvMl In A|i|inihli)i( Um Ail*'Hnm'y ilccnpiUluni'l 

RlALkllcm,” IhU Vi>l. 30, rto, 3\'d, tn>' 

UcKKltti ArUiurir, ^Ailecimtcy ol ICmiiloyinoriLHittlliiiipii,* ihh no. 'JU1, pp. 7l“g0, 
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A start — but only a start — in this direction has been made in the 
Sources 0 / JJcgional and Local Current Business iS^altsto, by E- S. 
Moulton, issued as Domestic Commerce Series No. 116 by the United 
States Bureau of Foreign and Domestic Commerce; The Economist's 
Handbook, a Manual of Sialisiical Sources, by Gerlof Rcnooyj An 
Index to Business Indices, by D. H. Davenport and F, V. Scott; Selected 
List of Current Foreign Financial Sources, compiled by E. S. Cavanaugh 
and published by the Special Libraries Association; Price Sources, com- 
piled by E. M. Carmack and issued as an United States Department of 
Commerce publication; and 'footnotes on Time Series/* on pp. 165- 
238 in the IQIO Su'p'plemeni to the Survey of Current Business and com- 
parable bibliographies in previous issues of this Supplement, 

So far as I have been able to discover three attempts have been made 
to provide something resembling an index to census publications. These 
are the Circular of Information Concerning Census Piiblicaiions 1790- 
1916, issued as one of a series of five circulars, ^Tor the purpose of giving 
the public a better and clearer understanding of the work of the Census 
Bureau;** the studies made by L. F. Schmeckebier and published by 
The Institute for Government Research and The Brookings Institu- 
tion; and the To'pical Index of Po'pulation Census ZZeporis 1900-19SO, 
made up at the solicitation of the Committee on Social Statistics of tlio 
Social Science Research Council. 

It is unfortunately true that the existence of even these tools is nob 
very generally known and that the most frequent plea of librarians and 
others using census figures is, **If there wore only an index or some ex- 
planation of what can be found in the census reportSj of what is given 
one year and omitted in another, what a real contribution to research 
tools that would bo I” More often than not answers to questions pub to 
the library are wanted the ''day before yesterday/* For this reason we 
would put ns a necessary "first** adequate indexing and/or detailed 
contents pages in one place. 

When one realizes the great amount of tax money spent to gather 
such an invaluable storehouse of data, does it not seem just ordinarily 
sensible to supply it with a key that will truly unlock its contents? In 
hundreds of instances guesses are mnelo concerning problems covered 
by census publications when fads are available which arc nob located 
because of iiiadcqiiaio indexing. 

Librarians are not alone in voicing this iKUid. Social workers and 
statisticians in mimcrous fields frequently have cx])roHsecl the need of 
making available through an index not only the published hub also the 
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uiipulitiHhciil data rolliTinl nnd on Imiid in Iho Ilnrc'ati tif llm (, 'ensue.' 
Ilopoiidy, n iiinii luiRnged in rr-ecnrrli for an advorlisiiiK ngency said 
lo nn« of onr tM’eisinnliS, "Funny, llm fVri.HiiH of AIaiiufnrlure.e gives 
clala on piano purls l>ul not on pianos, uliirli Imiipcii lolicwliatl 
need riglil n(»w.'’ 'riinl did seem rpiwri iSo we looked lliroiifcli llic index 
again. .Sure enongli piano parla are listed lull, nol pianos. At llie end of 

llu! index under "Miseellanisiiis -MiiMeal Iiisiniinenla I’innoH,” were 

ino.st of the faela needed for I lie parlirulnr prohlein at Imiid. 

If indexing must lie lield up a wliite longer lliere is Hlill a way In make 
(lie. data more readily uvailalil«<, 'I’liis would lie lo provide nu analytical 
Udde. fd eciuleiils. At present a auiolier of eeiistiK voluioe.H liave a tnniu 
contcnlH page, wldeli eHiniiiates all detail and retjuirea (lie user lo lurn 
lo Llio stiennd eouleHta page where the lahle-s are listed iti greater de- 
tail. I-s there, any good reason why tm lumly lieul Udde of ronlents eannoi 
lie given when Inhles of conle’nls usnnlly are given in luioksV Mneh time 
would thus Vio .saved in tielerniining whieh lalih-s give tin* needed fig- 
ures or ill iiroving that they are not. given at all. 

The next ]irolileiii llial ha.s presented itself in tlie use of eeiisiiH data 
is the rc.sull of a re*elassilienlioii of iiiforniaiion, and oniis.sioii of eertaiii 
ilein.s from one report whieh had heen iiiehiderl in jirevioiis reports. 

A univei-sily professor on leave lo do speeial work for llie 'I’eiiiporary 
NatiotittlHeonrnnic Coinniillee, Iuik heen using (Viisuh of AriinnfaetincH 
(IgiircH for nulhenlie data tin e<irii|inralive |irodnelivily |ter worker in 
a ninnher of aperifie iiuhisiries over a jieriod of years. 

Through 1037, tlio (Viisuh of MuMufaelures iiidiealeH llie iiuiiiher of 
einplo 3 '{!CH in the varioii.Huiaiiiifiieluringindusirie,<< liy iitihislqi, regard- 
less of their inirtieulnr aelivily in the industry. In 1030, however, for 
the first linio, (‘iiiploj'ees iiriiiiurily engaged in <lis( riliutiou nr (‘OiihIi uo- 
tion activities in llio iiiaoufaeturiug industries are ri^ported separately. 

Although we. know there iHineroaaed produelivily per worker duo to 
tccluiologicid developments eouliimonsly taking phiee, otir pvofe.ssov's 
report will have more, weight if his figures are on a eomparative basis. 
No donlit the final re)»orls will make it ])Os.sihle lo liring lhe.se data lo- 
getliDV 1ml until then there is lliis gap in the infoniutlion. 

Another problem relating to ('eiisus <if Maiiiifaelure.s data oetuirrcd 
recently in coiincetion with power laiindrie.s. A market nnaly.si.s for a 
ecrlain piece, of cqnipiiituil wa.s being di.seiissi'd and tlatii on power 
laniuli’icH were needetl, The market analyst eaine to n.s and .said, “Tlic 

• Jnhiifiion, ^^R^y, • I'lio N^lltirAii ilih iii>. HU*, Pfcom- 

W 1D2D, i)p, JIDMOL 

I'^STiO. l^utliQr, ^MftklaitUHciof lliilA," UiiR IVO, Juiia UUIO, l>p. 100- 

13B. 
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Census of Manufactui’es is supposed to include power laundries. IVe 
gone through this volume till I^m dizzy but cannot find Fortunately 
the Marketing Research Division of the Bureau of Foreign and Domes- 
tic Commerce in its abstract of the Power Laundries* report clarified 
the situation by its definite statement: '^The Power Laundry is can- 
vassed biennially in connection with the Census of Manufactures but 
the statistics gathered are not included in the census totals for manu- 
facturing industries.** You can see readily how useful it would have 
been to have had a reference to that effect printed in the volume on 
manufacturing industries. 

Not ft day passes by that some reader does not hopefully request 
figures in a form other than that given. For instance^ ^^IIow many 
people in the United States live in towns of 20,000 or less in popula- 
tion?** and “What is the average annual wage in the public utility field 
in age groups 18-25, 25-30, 30-40, 40-50, and over 507*' Each of ihe.se 
questions concerned social and economic developments. In the first 
case, the client was trying to find out whether the drift of populaiion 
was away from large centers and into smaller commuiutie.s. In tlic 
oilier case, a personnel department was working on a pension plan for 
employees and needed some sort of baromcier for determining trend 
of wages and salaries according to age. 

This question of average annual earnings for iiulivkluals occurs fre- 
quently in various forms and the payroll data as now collccLcd do 
not serve the purpose. Linda H. Morlcy of Industrial llclationH Cmni- 
scloi’S, Inc., with whom I discussed this jiapor, epitomized this need in 
saying, “From the point of view of industrial relations the amount 
earned by the average individual is more significant ilian the amount 
paid out in wages.** 

Other questions, answers to which were very important to those who 
asked them, but which could not be answered from the data as now 
published were: 

How many firms in Cleveland employ 10 to 26 people and how many employ 
26 to 60 people? 

How many people are employed aa clerical workers by trade ausociatioiis 
and by labor unions? 

How many retail clerks me engaged iti selling women's ready to wear cloth- 
ing? 

How much gasoline was consumed in Ohio, rennHylvmiin, New York, Michi- 
gan and California, by counties? 

Numbor of difToronb types of liejiting units by (icnsuH tracU for oilies other 
tiiau Clovcland? 

How many lithographora designing lahols are employed in factories iiutking 
tin cans? 
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AMKHirAK HTATimrAi, AnaocrATioH' 

How iflftny unJ Ifllwrrrw ovrr iO yrnrw of hrc fire em- 

jiloycj liy Uir itrnrlnnr !<h* 1 intlu^lry? 

How miic)i fnpitwl iR ifivf?iU'4 in tlm pr^fflurlivr* iii<]nj^lrjr?y7 (Figiirrfl nro 
avftilrahir nn rapi/of inrrw/r^f fi^r llir*l^Ulr mI Triinf^y] vanm from Ihnt aIrU's 
D oprtrlmpnl nt Inl^^rnnl AITwirja, \tul U» flal« wr hnvti tioL lornii'cl mmilar 
dam for oOiRr nUlc^a,) 

III coiirlut^icm* may I (<aniiitari7A' a frw lU'rd*^ iiKliofttoU in (Inn \m\m 
for heller WHO of rehnoH dam in lihrariewi 

1. Adpfiunm indoxiii|<. 

2. Holler UlrU'fi of **Hiiirnm. 

3. An oulhnd of w^mt iw roverrd 1*y lli^^ vnrionH reriPu*^ pij)»lirnl[<oiH; o.r, 
Hand iQlllu^ric^a am rnvrrfd Wy Uie IVumh id )liiNnie^rt while daln for 
power lavikidrie^ aro coUrrU’d birnitiaWy willi the tVnmj^ifif Manurarlurca 
hill Ihcr^e arc puhlMiird in n ftopniftlf" rrporL^ UiMiniy rifOjrrM riniy lie given 
for p-iime yoam find iu»l for olliera. 

4. Cmilicnns of InforniaUnn on Inhnr nrgninnaliom, Undo aH,^TiriuUr>n;i^ ROcinl 
Agcnci^fl nnd olhor svervire Rrtnnvs- 

6. Grouping of ctimpanii^ by iniinlwr of employ ren or olhvr Endifallun of 
iLiiQ, 

Q. Addiiif; enpiW futcsf^sd (or iiuhedriea In OiimH m( Mamifacture^, 

7 . Provida a liroakdown of ernployoe?^ in C^«mma of MninifneUiro^ nmirdiuB 
U) ekiUcdi nnd r^ml-ekillnd w iirkem* 

Tlioro if? a niueli iieeclofl ^rrufer lirenkMlou ri for ornnj!iui<uiH, but lliiff 
Ima already boon dwu^ncl before Uiih AH.siM-iufioJi* and we await >vitli 
great interw^t the 10^0 report on oeriipiUioMH, whudi wo have been 
toW) will incorporate *^TlveConverUluUty liiKi<if Oernpnlions liy Major 
Groups/' which wi\h de.vtduimd by The C’luninitten on tbM'u)intional 
ClrvHiiifiiuUion of the (Jenlral BlnUslieal Ibmrd and 'riie AiiHTi(‘an Bia- 
liHtiral Afwocialinn. 

■ PnlmBr* fllflJyit t * fViJiV6riii»ili(y i»/f Wiii‘wU»*ri.i nrid iIjb i>f l>«vcl(»i?lnK It/ 

this JooFUfAr^ Vol. ai. No. l>^mb«r PI), tm 



HOW A NEWSPAPERMAN LIKES 
STATISTICS PRESENTED* 


By John W- Lovh, BuBineas Editor 
The Cleveland Press 

AS A JOTJENALIST in these days I am necessarily a consumer of statis- 
XX tics. It is perhaps fitting that with the rise of consumerism in re- 
cent years^ the middlemen and ultimate customers of statistical output 
should have greater recognition in the market. 

There may not be half a dozen members of the American Statistical 
Association who like myself are solely consumers, producing or process- 
ing no statistics of our own but using only the work of others. I do nob 
even print statistics in my business column in the newspaper any more 
than I can avoid, but I must habitually employ them in its preparation. 

Although some of my best friends are statisticians I might remark 
that I think their product should be kept in its proper place, as incon- 
Bpicuous as possible, so far as the public is concemed. Most consumers, 
I regret to admit, use statistics mainly to prove ideas they possess be- 
fore they look for the evidence. This fault has even been detected in 
newspapers, I have been told, though it is probably less often noticed 
on tho financial pages ilian on some others. It may be that rio small 
share of our difficulties of these times has been duo to the rise of tech- 
nological improvement in statistics without ft corresponding growth of 
wisdom in their presentation. 

I have heard newspaper editors say the public was not interested in 
statistics, and I know of one editorial writer who lost his job because 
his work was 'Too statistical,'' according to the editor. The fact is, liow- 
ever, that the newspaper public has been consuming largo quantities 
of statistics for decades — on the financial and sports pages. Ono great 
editor was himself so mtevested in statistics, though always as a layman 
or consumer, that he endowed the Scripps Foundation for Population 
Research. 

The quantity of statistics is now so great that we ought to bo devoid 
ing more thought to its pacicaging. Industrial statisticians, one notices, 
now admit tho existence of the problem of getting the company presi- 
dents and vice presidents to road what they produce. It is pathetic but 
true that corporations will spend many thousandH of dollars in fitaiis- 
tical X'cscarch and sometimes nobody but the Hlatisticiiin will read wliab 
he turns out. In years to come Hiatts ticians may reach the ])oint of being 

* A pnpor prcaonled nt llio 102i\<l Annunl MaoLine ot LUq Ametloau 8LftU>\lic;ftl Awsoialiou, OUit^anti, 
Dooombor 27j 1010, 
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ftblc U) dinPUSK <iiu'iily liciw l« iridurc; r'XcruHivcf* nal only U) road t!\e 
]irofiuc:Ll»ut to Itaxc.' tlu'irnrfiftii upnii il. 

One of tlie oI(lf>sl kouh’iw of llit* r«>ii^ii(iie<l by llie ]»nl)lic Iiaa 

boon Uic C.ViitniK Huroan. Kv'ulcnlly Hu* Dim'lorw of Iho C.Vhhiik many 
yciira ngo paw llie vaJiie l« llic jiiililn' of prc.'-cnliiig llmir information In 
Ntfliidard form, varying lit tle from reiitnis iM-riod torenpiiH period. Dec- 
ade after decmle (lie prePH releases and lln' piibpe(jin‘iil, tiuldicatianfi 
carry the infonniilion in tlie.'Junie liitignuKeaiid in llnraanie plaec.Hin the 
lald(!P. Whatever may he miiiI from llie.-ialiplieiun’.s point rtf vi(W coii- 
ceriiiiiR the, diingere of .“indi ptamlardualioii, the tiew.-^imper man i« 
likely lo opwert the valm* of the righlify of hmm. It fiieililales eompari- 
Bon. 

There are, no dnuhl, plenty of itielnnce.H \vIm‘i<> luck of initiative on 
llieparlof iHxningngeneieauml their iinwilliiiKite.-iH toidiango form.sliave 
prevented our getting inforinatieMi we have Itnig iieederl, and I wunpcct 
the ImbitH of juvirnolLsta are lo julegree rej^poiipihle for tin* reluctance 
to change. At a liino like, the ]ireKeiil, winm n rinantiiy of material ia 
coming from the ConKiia llnrean, the user pikhi learn-s the Hlylo of the 
page of preliminary or prepn relea«e, and [IiIm familiarity aid.s him in ita 
inlcrprclalion, I suppoae the aluliHtiriaii tieed.s to keep in mind llio 
value of inodcrnir/ing hm material nl the euine lime ln> iiminlninR na 
much comparahilily an poRnihle, rr.Tpiir(>tiienl.s that wiiiild often call 
for ingenioiiH adaptniion. 

We have in Cleveland a monthly reiinrt of etntdnyinenL in U)0 large 
factories, compiled hy the HlaliKtieinn of the Clnuiilier of Coinmorco. 
This rcjiorthas followed nlinost, the Haine form sinee 1021. Its exlrcino 
Htniidui'dizalion i.s one of the ni<>ritH whieh hav(‘ gnhied for il a Hteadiiy 
greater interest. I'rohuhly twenty dilTerenl iiew.Hpa|ier men liandio it in 
Uin course of a year, hut mistukc-s arc alino.si never ininh' in its inlerprc- 
tatioii i)('ennHe so many are. now familiar willi il. 

Most eensuH maiorial whieh ren<“lie.s tin* [inlilie initially is carried on 
the wire Horviers from Wn.sliinglon, and tin* prohhnn of .slntislienl prc.s- 
cntalion on Lhcflc first nnuoiineomenls i.s the simple one of suiting it lo 
the uses of three or four prcs.s orgniiizalimiH. Tliere. follow hy jnail the 
fluminnrles of i)retiininnry infm-inalioii. Home of tlunn nr(>. jninlcfd on 
oncHideof tiiepapernnd liieir tnldi'scnniHM'nt nnd pasled iiiloarlieie,s. 
The leleascH uro not written tlireelly for pnhliention, however, and I 
think that is to liii (’omineiided, Mn.sl m'Wsjinper.s rewrite what come,') 
to thorn by jnail anyway, and llie jmu'liee wliicli some orgniiiziitionfl 
follow of trying to put their stalislieui iiinlerial directly into nrliclo 
form nnd nowapnijcr langunge I think is often uniU!e(!.ssary. 
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The office of the Secretary of Labor in Washington might well learn 
something from the Census Bureau in regard to the presentation of 
statistical facts. Each month Miss Perkins gives out to the newspapers 
a lengthy report on employment. Unlike the press releases of the Census 
Bureau this statement carries no title. One must read tlic first para- 
graph to discover what it is about. It is written in such a way that it 
can be sent directly to the printer, after adding a head lino, but it is 
multigraphed on both sides of the sheet. It quotes the Secretary directly 
for a page or more, then drops the quotes. The use of tlic quotation 
marks, as well as some items of newspaper style, makes one suppose 
the compiler thinks the newspapers will use it directly for printer's 
copy, and yet the fact he economically employs both sides of the page 
makes it clear lie does not. 

Before the reader gets even a little way into this long statement of 
increases and decreases of employment by localities and industries he 
realizes that it is something from which readers are expected to extract 
the material they can use. Many offices might therefore wish to file it, 
but the foolscap length makes folding necessary in most office files. The 
length of the tables apparently dictates the length of the pages, but the 
Census Bureau resolves this little dilemma by reducing the size of the 
typewriter type by what I suppose is the piano typo process, One of the 
beauties of the census releases is their standard size, fitting neatly into 
a letter-size folder. 

The release.? of the Census of Manufactures follow a form which has 
been similarly standardized and is suitable cither for imlilication di- 
rectly (in part) or for filing. I could wish the Census of Manufac Lures 
would report separately tlic industries by couiitics, in addition to 
cities, instead of those reports for what are called '^indiistria^* districts. 
Just how some of these industrial districts are selected it is hard for mo 
to see, and for the one with which I have tlie most experience — that 
consisting in the census reporla of Cuyahoga and Lorain Counties in 
Ohio — the grouping is all but useless. The trouble witli separately re- 
porting the industries both by cities and counties would be, of course, 
that many concerns in the suburbs of the principal city would have 
their operations disclosed by mere subtraction. Even so, it is quc.stioii- 
able whether some of these so-called industrial districts arc worth the 
effort of their assembling , 

Tlic Census of Distribution is a service whose value the iiewsi^aperH 
and Llic public arc yet to approcialc in full. Even tlic HLalisLical depart- 
ments in the buHincss offices of ncwspapor.s do not us(5 its lejxjrLs as 
much ns they should. Perhaps Ihoro i.s room here for Honie iiublic-rela- 
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UonB work on the pari of tlio Ilurt^u. 1 fiu«f)crl Uir Hurmu could add 
to llic value of lliU facility l»y coiitiiutiiift and |iuMi(«liiiiK more ratios. 
I,UiHinc«a men, aa wc nil know, otniiloy many ralirw in their work, and if 
national, slate and city rallfw rould l>e comfiiiliHl for the wiinralo lines 
of huflinesfl they would «ive the uner a good deal of figiiririfii:. The rolios 
of apeeial inlerest lo relailt-ra uhviously wfndd he tlicwe of operating 
expense Uj aalcs and of imyroll t4isales or to oiiernliiiK exiHnutt!. I licliovo 
the Census of WholcitalR Distrihulinn uses a mlio of nts'cntiiigexiionao 
to snlefl, and tin' same, could profilohly he exteinh'd for the C'eiiHiia of 
llctail DistrihuUon. Making these rnliits nvnilnhle and giviug publicity 
to their presence might Increase the, demand for the mntcrinl. 

Some of the newer agencies of ilu! Clovernment have mil had the 
same, reverence the Census lUin'ivn tHifS'^isscs for the more auKlerc enn- 
ona of alatiatical prcscnUiliou. lOven a layman’s respect tor Rovernment 
BtatUtical work may anffer when he. examines a report like that on Gon- 
HUmer Incomes in the United Stales, pvdiUsln'd two years ago, and dia- 
covers that incomes arc distinguished first l>y leulhs of the population 
then hy thirda, and again hy tenths, nnd finds, moreover, that Iho 
threo-thirds of the Nation first include those rcceivinR ridief and then 
the nonrclicf families alone, and finally that ihn cnlegorioH into which 
the thrco-tliirda arc divided for atnlislical annlysis are not the same as 
those Into which tho ten-tentha arc divided. 'J’hc writer of llic report on 
Consumer Incomoa had to admit ihatavcmges of iiiconu's did not moan 
much for tho lop third of tlio Nation, and tlint ns hetween eonnlry and 
city life tho dollar figuroa do not give a true picture of \'nri« lions of in- 
como among tho American people. Tho inclusion of these, adniissiona 
^rne to liavo been commended, of course, hut tho reader of tin* report 
liad to suspect tho use of ho iiitusnal n .migrogalion of data us in national 
thirds wftfl duo mainly lo the fact that I’rtwulcnt Hoo.st*velt had clio.son 
not long before lo alludo lo tho one-third who were ill-elolhed and ill- 
liousccl. The effect of thin rcjiort was clouded by the snsjneion it lind 
been brought out to prove sornolliiug. 

A good many prodneemof sUlislicH seem lo (biiik it is imporlant to 
have their material rewritten into newspniicr language before it i.s 
offered to tho newspapers. They go lo tho expense, of hiring publicity 
men to writo what wc call "leads” on some of tho siiu|ilest of slatislicnl 
announcements. Praelicos differ within Ihe same organization. For 
example, Qonoral Molars regularly issues from its Uroudwiiy ollico in 
Now York a tabulation of the General MnUn-s-tkiruell weekly index 
of commodity prices. It eoUHisls of uolhing IniL iU<‘. title, and a table. 
That ia enough. Other material cornea lo tlie financial desk of a news- 
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paper from the same corporation with long explanation of what the 
figures mean. 

I am inclined to doubt the value of much of the rewriting which some 
statisticians seem to think is necessary- A summary is valuablCj of 
courscj when the work runs to considerable length. Perhaps if statistic 
cians could be sure their product went to the same persons month after 
month they would not undertake it. Some inquiry on their part as to 
who customarily receives the material might be useful, 

I have long admired the simple and clear form in which Stanley 
Hunt^s Textile Economics Bureau presented its figures on monthly 
shipments of rayon yarn, and thought he was one statistician who know 
what newspapers wanted and did not go to the trouble of dolling it up 
for us. I wrote him, and learned to my surprise that he has a publicity 
man take his monthly figures and write a short article about them. 
This is Mr. Hunt^s explanation: 

I think it is probably true that the typical statiaticiAn-resoarch worker 
approaches his writing on the basis of developing several facts and working 
from these facts to a conclusion, In most instances the conclusion is stated 
at the cud of his article or paper. 

On the other hand (I should bo telling you), the newspaper story starts 
out with tlio most important conclusions and ^works backward" so to speak. 
While I am fully awnvo of this newspaper tochniquo, I find it difiicuU to put 
Into practice. On the other hand, a regular newspaper man can do this very 
easily. 

A second point involved, in our oaao at least, Is the fact that here at the 
bureau wo gob mistaken ideas about just what nows is. Wo sometimes l)o- 
como BO ongroBsed in our writing licro that wo probably do not liavo the 
proper porspoebiyo on the nows worthiness of a given article. 

Perhaps there is indeed a siihdivieion ,of the art of journaliam in the 
handling of statistical material, and perhaps there ia a small field for the 
statistical journalist. There may be a division, even an antithesis, be- 
tween the ability to derive statistical truth and the ability to present it 
in an interesting manner. Be that aa it may, I suspect that statisticians 
would pick up the rudiments of the art with little trouble, 

Would it not be possible for some of them, if they desire publicity, to 
apply their own statistical method of sampling to tlie question of wimt 
newspapers and other publications want? By trying various methods 
of presentation and then comparing the clippings from each venture it 
would not take them long to see which ones arc most offcctivo. 

The effort on the part of statisLician.s to make their ])rndnet ^^i)opii- 
lar^^ has its pitfalls. Some of them undertake it, even in government 
service, as if the tenure of their jobs depended on the number of Limes 
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Llio offioft vviiK miMirly n»rii(iraitKJ. Many iti iirivni-o work, or Iheir 
cinnIoyorK dojPfPiiiK in Uirir ninlorial ihn iiu’Juih of rililAiiiiiif^ favorable 
“iiinlituiicmar iniltUrity. I’m^rrly (Iioko roloawM may be 

IhorouRbly wcirlli lli<* cfTtirl, Iml llH'MiNiiiriitn llml llio fifi,tir<w«rc beiwg 
proUtod up for pultlifRlioii Ik rawly nroiiK-d. II ttnuld lir hiiir-li liptlor, 1 
amaurc, lo rivo out tbr iiiforiunljtiii in il.<«raw form willi a frw rvordnot 
oxpinimtirm lliaii lo allrinpl an rx|MM-ilif»n nl a Ir-iiRlb wliirli might 
inadvorU'iilly innko il rlrnr lo tin* Itrr•^•^MTMVl' llial llir alaiisU- 
cinii'a puriKWf* \vB>^ not thr arliolarly liiMdowin* of inilli Iml llio hope of 
Rcllir>K frra advrrlinitig. 

Some of the mrwl rgroghms rrrow all along (hr line, from tin* dcrivn- 
lion of HlaliHticnl maforial lo ila pnlilir i»rrM'n0Uioii, arr jiiado by 
ofliccra of laximyerv*’ romiiiillrr-s whi»'h lam* ^p^ullg up in rccrnlycan). 
The field of llioir nelivily ia in rtaiHdrraldr jmrl «la(if<[irnt, and a elcor 
and forceful pnescrilalnin nf iJu-ir riiM’ ia iiiiiH'ralivr. DalJi on public 
cxpendiUiro<s are nerm<aHly diflirull ninl dull, and rxiraordinary effort 
is needed lo make them readnide. IhiL if llie iiifonnalion in innecurAlo 
in llio firat place, ns it aometimes is, rcadaliilily may have a negative 
value. I could almcail coll il the eivie duly of iwojde in Ilie. slalwiical 
profftsaion to warn tlie. iiiexiw*rierir(>d hackers of Mich organizations 
ngninal the dangers of using untrained piaiple, 

This work, imporUint in niniiy coinmunUies, is nn*s( liktdy lo l)o car- 
ricfd out proimrly if it is onlrtiRletl to well-eslahlislicd civic orgnniwilions 
wliich expeel lo be in busimwa a long lime, and to men vvlto know llio 
BtatiHlical profession in Ihc ficlfl and can call on its nnmibers for advice, 

Somolliiitg jirobaidy ought lo be said from the cfm.sumer's point of 
view concerning llie use of charts, Inil ihe lileraluni in that field is 
pretty large. For m;W8)>ajier inirpiwes ihe simpler llm churl the belter, 
aa n rule, not merely bemmse Uie readiVs ability lo us«' a clmrl is pretty 
cloac to IhnL of tlio average man, bnt beeanse few new.^paper.s can afford 
lo employ specialized draftsmen of elmrls. Tliey oflcn dislike lo publish 
material which nowspnjMw readers see at ii glance came fnuo outside, the 
ncAvapapor office. 

It ia not personal jiteferencc alone which havds me lo say il is wise to 
U8Q 08 few alalifitics or Ktalwlicnl lablea as possible in the numing Hlalc- 
mcnla of an article, and then separately to group tlni evid<'uc(> either hi 
labIcH or charts or hollu This is eiiipluiticully best for muvspaper piildi- 
cation because of the difrienUien of making up into cidumiiH an article 
whieli includcia tables as purl nf the niiiniiig le.vl. 

Colonel Ixionord 1*. Ayres’ Monthly liullelin of tlm (’Icvelaiid Trust 
Company seldom has figures in llio text, oven writes out dollar figures 
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in words, and practically never carries any tables. The evidence to sup- 
port the statements made therein is carried in the charts, and the charts 
are clearly labelled and the sources of their information are always 
given. A part of the public following of that Bulletin has been built on 
the ability of the general reader to follow it clearly. 

Tables of figures may be used in certain articles for general publica- 
tion, of course, but even in this Jouhnal I like those articles best whicli 
state the conclusions the writer is drawing from the statistical material 
wliich is presented separately. The tables may bo printed in the body of 
the article, to be sure, taking elementary care to number the table and 
cite it at the proper place. Even the headings of the tables, as well oa 
the headings of the charts, might well make it clear what they arc in- 
tended to present. The reader of that kind of article can derive some 
of the meaning merely by looking at the charts, or at the headings of 
the tables, or he may read the article and never examine the tables, 
taking the writer's word for it tlmt the tables support his conclusions. 
This method may result, of course, in the writer telling his story twice 
or even three times, but is this to be deplored? 

I was discussing this point with Whiting Williams, the industrial 
relations consultant. He said statistical writers can seldom go wrong, he 
thought, in telling the same thing in many different ways, at least if 
they are writing for the layman. Too often, he Lhoiighb, statisticians 
seemed to believe that because they had gone to a lot of work, the 
reader ought to do the same. 

People who imdortalcc to present statistical tnith.s to industrial 
workers in largo numbers need especially to bo wary of double risks — 
those on the one hand of confusing the readers or making it difTicult for 
them, and on the other of seeming to write clown to them. The device 
of presenting the statistical evidence separately, for those who want to 
go farther into the reasons tlie writer thinks as he does, is probably a 
good one to follow in that typo of communication. 

In conclusion I cite what a friend of mine in Chicago wrote me, a 
man who is with one of the largest corporations there; 

Liko yourself, we are not Btatiabiciana bub wo are frequently called upon 
to interpret Btatistics. We try to approach our interpretntionB with two clis- 
tineb objeebivea in mind: one, that the statiaticH must bo fundamentally 
honest and sound, and, two, tlioy must be presented in such a way as to bo 
undorstandabio 1}y tlio f^encral public. It seems to me tliat unless statistics 
meet both of these requirements tliey are nob only iiaclcHs but tend to spread 
miHinfornintion and confuse tlio thinking' of tlio people, dcfcatinR Ibo very 
purpose of Glarification and undorfl tan ding wliich atatistics aliould proinoto. 
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Dp CENSPH DATA* 

ftt lULDKitT I>, DrjsN, .tWi'tlmatt /or V'llot 

\"niM SM*ii Hturfxjw n/ ihr r*«f)AWJ) 

A FBW Wkekb uro I fiftw ait Atiintalc^l rntlonn rallwl "WiUio Iho 
Flea.” 'Willip, a Jttick hii-'inrstfilikp litlli* dinii, wim looking /or a 
new luiiiip. R’idi l)i«( uetrlflly [HtftRwifiiis ttT»|i[KKl in n ml Iwrickna 
hanilki^rpliipf nntl pIuhr iivrr hi« pltotilikr, ho pnirroil a liirgn esUUs, 
rnnrohwl lo tlio liiiRo front, tloor, ►rrmiihW tliroiiRli a rrark hpiicalh it, 
and Uion pjiiMl llui family Imtutd oflr-pp l»y llip (lit*. With a glpcful hop, 
pkip and jnmn, lip. Inndptl minnndy on IiIk goal and pnnk bciicalh tlio 
jjroU*cliv(! aiirfapc of aoft whilo Imir. 

From iliU lirat*. on, the film waaa play iwlwppii Iwo vipwpoinla— that 
of llio dog who awoke with n atari from hi*! ,«Uf‘p, knowing ilml some- 
thing uncamforlahln wna hnp|H>iiing Ui him, and that of the Ilea who 
in an objwTivc »orl of way inmietl himwif to iiiRMre hia comfort. Tha 
ihoiight filarllcd me aa 1 aat fiu*Pinntetl, walphirig Willie wander be- 
Iwcicn Ittige alttny tree IrtuikH, whiph wem iitagiiirted dog hairs, that 
wliile I hud oVwcr^'wl many linitw ihr hiaarre armlrliinga of a dog with 
a flea, f had never before ronaidprMl (licalalc <if nffaira from the Don's 
BUnd]H)itil, 

UndcraUinding ia a fragile lie at Ijpat. Too oflen wo any wo iindor- 
sUind when actually what wo do ia cilwrve. We put <nir Willie undor the 
microBCopc inalend of iinngining how wo wonld f(*pl if wo wpro a Ilea 
with a Dcft’a onilook on life. Ocenaionally, while writing a ililTipulL letter, 

I have taken the final draft lo a colleague and paid, “I’reUtiul lluit you 
arc Mr. Bo-and-Ho, cnimy of diainwition, with a grudge agniiiHl the 
Federal Guvcniiiieiit and a particular dislike to vital alntmtica and tell 
iwc how you would react to thia letter, " 'J’hia little game of luake-lmliovo 
pays dividends in understanding. 

Tlio prolilcnm involved with making census data uvailalde to Iho 
public aro primarily payphological omw -largely involved with under- 
standing the Ollier ehap's viewpoint. True, there are (derdy of licnd- 
achca in terms of budget, publtcalion, analysis, and prespiUalion of 
Hlatisticnl material. Rut llnsie things can he solved by buying iraincd 
brnina and skilled hands, by turning Iheiii loose lo do a job the bo.st 
they can. Uul to uudemUiiuI the audience fur this mulerinl is a movo 
diflicult mallew -ono whieli is liemiiHul in by barrims of ignorance, in- 
(lifroronco,dlst«iicfl, and projudlco. If (ho llureau is to rcucli iisamlicnco 

♦ /iIMporpraaMitwl KVtlin lOSnS AnHiuil MMlInituI lh« AliMirlnn KlaOtlitnl AkhkIOIoii, Olilomo, 
DteemHt IT, WO, 
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and make its data truly available, its primary task is to understand the 
people whom it would serve, and whoso needs it desires to satisfy. It 
must interpret its data in the light of what they are. Of how they live 
and feel and dream. In no other way can the gap be bridged between 
supply and demand. 

The Bureau's difficulty arises from the variability of its audience. 
Most agencies publishing statistics would at least have a subject matter 
field in common with specific interests of the people whom it sought to 
serve. The subject matter field of the Census Bureau is the American 
people; of all ages and races; of both sexes; of every degree of education 
and intelligence; of every type of social interest; of every variety of 
occupational specialization. All types of organizations with their special 
needs are represented. 

To fill the needs of such a varied audience, the Bureau has available 
tabulations on many subjects such as: Population and citizenship, 
schooling and illiteracy, occupations and employment, family and hous- 
ing, business and manufacturing, taxation and agriculture. The Divi- 
sion of Vital Statistics is attempting to serve a public which is almost 
aa variable, However, the Division benefits by more sharply defined 
fields of interest in its audience, particularly those relating to public 
health and social security. The needs can be largely answered by data 
on birth and death, sickness, marriage, divorce, fertility, and hospitali- 
zation. 

Let us consider the users of census data. Let us try to undeisland 
their needs for factual information in the way that they would oxpicsfl it. 

Everyday life varies from community to community. The intorcsta 
and outlook of the Kentucky mountaineer differ considerably from tho 
blue grass country gentleman. The Negro of Mississippi is not tho 
Negro of Chicago. The rancher from Colorado could well bo Lho citizen 
of a foreign country to the farmer from Maine, A youth of seventeen 
has everything before him — the feeble man of eighty, everything be- 
hind. The youth seeks opportunity; the aged, security and peace. 

These consideratioiis bring with them the conclusion that census data 
must be assembled in small packages, containing information suitable 
to the particular interests of those types of persons wlio will probably 
use them. In the Division of Vital Statistics, wc have experimented with 
the possibility of publishing our data in just sucli .small packages siiit/- 
ablc for satisfying especial interests. 

In January 193G, tho Vital Statistics-Special Iloports scries was 
eatablishcd. By means of this series it became possible for us to pub- 
lish statistics from six to niuo months earlier Limn ever before and at the 



212 Ami'Hu f^TATirrirAi. Awicution- 

Hjimf liuM* l<i tflilur-Jimkr' niiMii'alinUft tif mu'li “lalit-lirti Ui fil ihciiecils 
nf Kf*i‘i‘ial Rroii|w. lly a tttjrvry »tf jjU rf’^pi* ritinirig lo llir* Division 
lunv rrlnif^piH wrrn' pl.iiirii'vl s»lu' li would flji?>wrr Hio |ir«ri}ral f{U(!fllion8 
roiihiiiH'd in tuoTO-j^. 

A Ton- of (lio j»riii»'i|(n) lolvaun^ nii/uiR from flu* rrqiir'f'lH ooitiiiig to 
lilt* Divmutji an*: 

n) All wmlYli«'rt! sliuly riiiulu> l‘'il 1** ovaiunl** Hio ni'i'iirnoy of cur- 
n-itl nitfafity niol luorlaliiy Hu ilio (»f «l,iuly, llio 

ffiKirliiig f*<iUiri A for Uto Afoul lily Viiol Siiili!*lic« Dull(>(iu were 
rotlrnfU'd in rirdor lo iinprtiVo llii- firt urfii-y of fiuri'iit iuforiiiiilici)i on 
liirlli« and dfol 

1i) Anivlylieftl flvulu*!* of luoioi-voliiiMo n<'rw|i‘ul fulnlilii*!* made lo 
(Iclorminr* llir* ilifff* 0 'iirt')wJ\vi-oii (o ridfril. taluilulri] Jjy place 

of death and liy plaer* of arridml, Tliu» lint* roMilled in a now reporting 
aj'wlcm for molor-vr’hieli' aerirlonl-". 

r) Inereaml UKofnliir^K of cnm-ni rfiiori.*', Wii'hly neallli Index, 
Wookly Aerident nullclin, and (ho Monihly Vital .Stalihiiea llultcliu 
by Ihp inrhiMon nf rnlos for 1011. Kor llie* lin-l liim*, it is jmiifliblo lo 
eonipare enrrcnl vital data, for the varioHf< eitios or ^lal^*■<. 

d) Re.vteiciu of Hlatc Buimnariefl for ISlittl to inelude aiiditioiial lalui- 
Iniion nnd also a brief analylirnl nbi*lrnri to highliglil Hu* iiitercaling 
vital facia for llio atalo. Tlu* lO-IO iStalo Bnniinaric.'^ will proliably be 
further reviaed ao ft« lo conlain nmn* data bail'd on ratoH than over 
before. 

eO Iiicr(!a«cd nnmlior of rr'tenww on aiieeinl aiilijeot.M; cniu’er, t>neu- 
monift, Inborc.ulnHin, neeult'iita, infant niorlnlily, nialoniiil niorlaULy, 
tile., ptiblialiod in the Vital HtnlialieK SjM*einl Uo|H»rta aeriea. Tlii.H type 
of rclcanc iuukt*« data uvuilalile iduml a year before they eould be pub- 
lisliod in nimnnl vnhimeH, nnd iiiahea for wider dintribution. 

f) CoiiRolidnlion of all available alntiKlieal iiiforniMlioii on certain 
selected caUHca of death lo be. made available in 101 1 ok four-page 
rolcMRS. 

g) rianfl for eoniiLy releawa in whlcli liaaie. inrornnUioii relating to 
vital BtallsticR and pertinent Rneio-ceononiie, data will be given. 

h) Preparation in noii-teehnieal language of jinbiiealioiiH dealing 
with vital HlntiRlicH. 

i) Inereaaed \i«c of graphie. nietliodH in preKenliiig data, 

j) Efforts lo iiTijirovo nppearaiiee of reiiorta by u«e of iii'W forinal, 
varitypor, layout, ole. 

k) Devotion of mweb time and liffort to the preparation of material 
in answer to rcqiiosta. 
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l) Use of requests received to detormine the publication of what data 
can best fill '^popular’^ requests. 

m) Critical review of our own publications, 

n) Organization of our mailing list so as to serve more fully those 
groups having special interests. 

The tailor-making of vital statistics publications for public need ia 
still in the planning stage. Even so, we hear not infrequently the ques- 
tion from some scientist or public health leader, ^^How do you manage 
to publish in your scries just exactly those tables which contain the 
answers I want to know?^' Our reply, of course, is ^'You have built 
these tables yourself. Rarely does a new tabulation find its way into 
the series that does not arise from your practical questions. 

To analyze requests for data from incoming letters is not onoiigli. 
Rarely does one question in a hundred, formulated in the mind of the 
citizen, become crystallized in letter form. Not one need for statistical 
data in a hundred materializes in form so conorete that it can bo coii- 
sciously expressed by a verbal question. To undcretand the need, we 
muBt think and live the thoughts of those whom we serve. 

An analysis of the '^best sellers** in the Government lisL of publica- 
tions shows that they have certain characteristics in common, Most of 
them arc handbooks or guides to .some important problem which people 
face. "Infant Cave,** published by the Children's Bureau, is an excellent 
example. Over 12,000,000 copies have been distributed. Why? Because 
the pamphlet ia well written and packs a lot of information in a conveni- 
ent form so that health workers, doctors, and nurses prc.scribo it ns they 
would a bottle of medicine, 

The Division of Vital Statistics has boon experimenting in redesign- 
ing not only its statistical reports, but also its entire field of approach 
to the general public. Faced with the problem of a serious uncler-rcgis- 
tration of births in the rural communities and posse.ssecl of a total field 
staff of just four people, there was no alternative to surrender, except 
complete reorientation of the field techniques, The decision was to try 
out a registration campaign which was completely integrated with com- 
munity interests. The state selected for the original trial was West 
Virginia; the time chosen the first week in October 1938. Preparation 
went on for tlirec months prior to llie campaign. All state organizations 
were studied which ramified in their striictiiral design from state to 
county sub-units. These organizations included parent teachers* asso- 
ciations, health departments, medical societie.s, women's clubs, Ameri- 
can Legion posts, churches, etc. Talks and lectures on birth registration 
to fit each type of audience were prepared. The one to a mixed farm 
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UuulAibn all huiHwrd aubjMlA Ar« crtiM>4fl « nil oAi^h ulhorAml ir^ih Alll4il<i'//if>iiil»jKi4: auSjfH'Tii nro noltrMsM 
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group BtarUid willi lli'c bouIchcc, "Ncnrly all furnicrrt ivuliBO llio vulufi of 
wcll-btod Uveatock," uiul then wciMtm to link Uitllv vcgiHlitvlhm lo ihc 
regisLmtion. of pnre-bred Btonk. Tlic duiipaigu pltiii included hi Ua list 
of talke a eormon incorporating regiHtraiioii faet-s gleaned from tlio 
31ib\c. This wiw preached from scores of pnliiijs. iSinto leiuleis were 
urged to give alt evodit for tlio canipiiigu to eonuty leaders. 

Wa« the corapaiga aucccsaful? It swamped llio Stale Hcaltli Dopavt- 



■ Pbodlums Concbuning the Ayailabiiitt of Cembtjb Data 


245 


TABULATIONS 1039 


Ago 

Haoe and NalivUy 

GflX 

lafiiiiutioa 

Marilul 
Condi Lion 

Monlh 
of Donlh 

J|. 

l=gs 

i 

u u 0 

‘Us 

iH 0 -fS 
u-^ S3 

III 

Inranb 

s^i 

H 

fci 

1 

0 

1 

1 

1 

'A 

|l 

II 9 

rQ’B A 

1 

'a 

o 

ii'o 

Ii 

1 

1 

“a 

m 

l&a 

c 

1 

a 

0 

■|g 

•tl 

II 

o 

'JJ 

£ 

1 

a 

•s’i 

.1 

P 

Ml 






3 






2 






n 




2 




1 



d 

0 

b 





o,b 





2 

m 

m 





n,a 

m 

IB 



Q 


d 

2 

m 

m 





a 

B 

Bi 






a 


0 

d 

0 

b 



B 


2 




■ 

■ 

m 

B 






2 

n 

0 




B 

B 

m 

B 



0 





a 




B 

B 

2 


— 


— 





3 




B 

B 


B 


1 




A 





2 









1 






B 

fl 








1 






3 







n 


2 






B 

B 

0 

d 

0 

b 

2 



3 






s 

H 







2 

b,cl 

tl 





a 





0 


n 




1 

1 




3 





b 


ment for monlhs ivifch requests for checking and rogistrnlion. It left 
the State seeded in almost every county with prominent citizens who 
were interested in the subject. Their interest arose because they had 
participated— because the entire county effort had been credited to 
their leadership. 

One of the lessons learned from this campaign and others of kindred 
nature was the tremendous local interest in everything wliicli concerns 
one’s own city and one’s own county, Most national organizations of 
any great strength ramify tlirough state branches into county or city 
chapters or societies, Tho consequence is that local interest in all facts 















A^ociatiok' 

iOH V MTi^u r<njia«y ni nhirlu |iriiU'tirsilly cvcryoTio 

I mr ? if ij ^riU'h. 

Km‘ 1 rr^fiU l'\*m u<' wr'f, K’Vrrul ftgo when 

^ c* alffi<^rvr4 ?lma I wo nriaiti^’ nmpp iijir? l^jrKlj liiul doatli rntca 
from Iho mI iV^i- frojo iMivv CVrinm Bureau 

cxIiilU^: womM fin?- r| hJh um\^^ huu*ii^ flo‘ h wt itiU^rciftLmg 

of all liar* Biirriini'n lUmrviT, \)n* dr-o^fUj^ir^iJor lold UB tli«t 

ir^Viry |«TM*n romio^ to Mo* IwnHU iouiu'^li^ilvly lookod ou the 
ninfij^fi fo h»i wM’ rouoUy farol ili !!*»'» oMo** ndiMivo HlamlingMilli 

ulUor rnuhU^'w or iviMi ilo" u.‘A w JoiK\ 

thn IliDn'iiii of ilo* C h;^^rrono lo tli(Mmpor(4iiice 

tif \\m iriU^rr^'^l \n r omity il naol l?opr^+ to Bo nlilr* lo iwiuc 
coiiuiy vilUkIi wiW io* ludf^ t!io |triooi|«^t result,** for the 1040 

Kixir^rotli IWrimial >^10 l» f^otiiaty will iwrjjnl a wide 

l>oimlar ilv^lriBiUioii of tlio tot^iB aod othor iiifonnalion most 

frc^quctiuly tiiul ni lino ^nriu^ tioio rrdiK'o (lie use of 

lltp num! rxpT'OHivo IuiIIoMoh and vulninrw. 'Hu* fonUi be pur- 

chm^tl in liutk ftt in^ignifi-f^rtot froau tlio SM|n riuloiulonf of Docu- 
Jiicinla for UN^* in InH’iil ronvrniion^^ h IowiIk, and r»t1ii^r RriiiipK nnd innli- 
UUioUH. Tiu'y will iindvaBly Ui^ «^v<l aihivrly By vouiUy nfficiftls, 
npcrinjUnral ag<rril^i aiul oiIht iiiBTr^od in oi\ ir nffairH, and 

by wWiing Vo liavo iBo MaiurlanBliwi fur largo iucm in- 

eluding many ermritlc^#«, Mud< aw Mo* Mi^tirk roRion, Mo* MiHHi^^.uippLdcUaj 
or UioTVA urea. 

To Uioconuly loadfl j^rro-n, it iiijdaiiioM lu Imvo lumull 

Dfiilod Htaloit i*iuii|dilot rarrjdoR llo* idorMii-al hluBi^ nnnl in llir* rounty 
and givinp; mirli dam for tlio Ttiilod ^U\W^ as u wlmlu und for 
aaoli HiuUi. 

Il ia rt»ali!ttnl llml Ibtw will Bo But a lin**!, alo]» in making 

Cenaua data availaldo itMyoluiloRUuUy vvoU i\s uliy^irally lo (ho 
American [mBlie. A acorn of otlmr typr>5 (»f laBululirniH iwo needed nl- 
luoRtaa orgcully, 

Ono roqueal which reappenm lime and again in Mo* lidler.'^of Ujc Divi- 
Biow of VUal BtaliHlira ia Urn need for a simple indrx whWh will 
what data arc in oxiKtoncf*. Thin roqiic^iL aasuuu**'' partirular iniporlniicc 
when one realizes that a very Hiiiall fraeiitin nf Uio dnln nitninaldc in 
tabulalious m ever reduced lo priuled Valdes for puBliruluut, Only llic 
tabulalioim wlncli scoin in In* Mo* ooikI iuiporhuit can Bn ixiBlislieil l)y 
tlio Bureau, 

TI 10 ITiviflioii of Vital SlatiriiicH liaa n*\|inriiiO‘iilctl witli nlgn))raic 
mothoda of indicating what m availuhlc hi iU original inanhiiu^ tabula- 
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tions, its volumea, its special report scries, and its unpublished tables. 
An unusually high concentration in the index can be achieved by the 
algebraic method.^ 

The Division expects to publish algebraic content indices such as 
the.5e each year for the data which are available. Later, it hopes to 
index all data which it has published at any time. 

^ The basic prinoiplo of this index is tlmb n iiumbor under an ilom monns llint llinL lloin la crowted 
with every other item in llio tabulation, while n lottor Bif^niflca that it is oroBaed only with nil numbered 
ibonu. Tho mortality Ubulallona of 1030 nro roproduood in llio table. Tlicao involvo idmoal 20,000 aheoh 
of data. Tabulation No, 7 is by place of donlh. Each category of the onliro Infnnl death enuao list, about 
fifty in number, is tabulated for tlio infant ago breakdown of under 1 day, 1 (lay, 2 dnyu, 3-0 days, 7*-13 
daye, eta. Each of tlioae breakdowns in turn is tabulated (1) by urban and rural population groups 
crossed with race (white mid “other (2) by individual 100,000 oiUoa crossed with race (white and 
other), (3) by race (while, Negro, and other) orossed with box, and (4) by month of death, TJio (b, d) 
under raco (white and other) indicates that the information for individual cities and for population 
groups is Qfso broken down for white and other rnoos. The (a) under the rneo iCom (white, Negro, and 
other) and under the sox item indicates that llieao itoma are cross tabulated, 



OBSERVATION ON CORRELATION ANALYSIS 
Dt a. II. Mowdhat, VnxvtraHv o/ Califorma 

T he becent coNTnoyERSY between Mcs.hi- 8. Mnlenbnum niid Black, 
on tbo one hand, and Mcasra. Bonn and Ezekiel, on tlio other, over 
the -use of the aJiort-ciit graphic method of multi])lo correlation* seems 
to have closed without agreement on dcQnitive principles by Avhich 
investigators may be safely guided in tlm use of surdi a moLlmd, and 
there has been introduced through a fooUioto an implied njjproval of 
the assumption that true regre-ssion aurfacc.s may bo found from 
"Bnmple.s wliich are not random and aro taken frojn a universe tlie in- 
dependent factors in which may bo clianging from observation to ob- 
servation.”® This Bituation may bo nn indication Uiat in llie rapid ex- 
tention of tlie use of correlation analysis and the development of alter- 
native techniques, there has been a tciuloncy to forget or ignore the 
fundamental definitions and assumptions of correlation analysis and 
the limitations following llicrcfrom, It is Iho purposo of these notes to 
hark back to those fundamentals to sec if from llicm rules or tests may 
not bo developed which may servo oa safe guides in the use of tlie newer 
techniques. 

The concept of correlation analysis from wliicli we begin is Hint it is 
an aspect of logical induction, a means of testing )iypothG.scs. Wc draw 
a distinction between an hypothesis and an empirical generalization, 
in that the former is suscepliblo of cxplaiiulion or rational interpreta- 
tion in the light of already established facts and relations and tlic latter 
is merely a generalized statement of ohsorvalional results, An empirical 
generalization may lead to hypothesis or it may not. An empirical 
statement, especially if grnpliic, may be so particularized as to lose 
generality and yet in sucli a way that only test on a broader ba.si8 will 
establish the loss of generality. Farticulariznlion of an liypotlicsis which 
must be expressed in words or symbols tends to expose itself immedi- 
ately by its necessary elaborateness exactly to dcscriho its particular 
form. From these considerations, it would appear that tlic first require- 
ment for validity of any correlation analysis is a rational explanation 
of its regression equation. 

It is not necessary that the hypothesis bo fully clovclopod before the 
correlation study is begun. It is, of course, ncccHsary that tlic vniiablos 
presumed to ho related ho known so tliat u.ssocialcd valuc.H may he 
observed. But this is suIHciont at tlie outset. Tlie clmractcr of llio asso- 
ciation may be developed by tlio study. 

* QvartirluJournal of Stonmico, Lll, pp, (10-1J2, nnd LIV, pp, SIS-SO-l. 

Wd., LIV, 3S8. 
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It would seem, howeverj that if resulLs arc to be of any utility n logh 
cal explanation of the form of the regroesion expression, bo it cqimLiou 
or curve, must be found* Otherwise, it would seem tJie resvdt inust 
stand as an dd hoc representation of a particular set of observations 
and of very doubtful, if any, application beyond that ])oint, regardless 
of the numerical value of any correlation cocfBcient found. If no ra- 
tional explanation of the form of regression can l^e found, what ronsoii 
can be adduced for thinking another sample would yield a Rimilar 
result? On what rational grounds may it be assumed that the regre^iou 
found over tlie investigated I’ange will obtain at any point beyond tliat 
range? In the absence of a logical explanation, generalization of the 
regression found would be a mere ij>sc dixii. 

This seems to be a first general principle to guide tljc user of either 
“flexible^' or ''inflexible” methods of correlation analysis* Indeed, from 
this point of view the only difference between flexible and inflexil)lo 
methods is that the former demands Hint tJie hypotlicsis bo clevclojied 
in advance or at least as curves are modified, the latter iH willing to 
allow the best fit of lines (straight lines, Hecond degree parabolas, clcO 
to be found before working out the detail of hypothesis. 

In the graphic method one should assume a range of pos.sible regres- 
sion curves or surfaces which logically may be expected to ex))iORH the 
relationship existing betAveen the sovciul variables* Hypotheses eoj rc- 
sponding to such curves or surfaces should be develo))ecl to oxj)ltiin the 
relationahipa represented and each curve or surface tested to sliow 
which best fits the available data. 

If the data used are adequately roprcsenlaUvc of llic univorfle (and 
only under this condition should it bo used as n basis for gcneralizor- 
tion) it may be used to determine the particular curve or eurfacc which 
gives the best reasonable explanation of the relationship, 

Wliat constitutes an adequate teat of any hypotheaia is a question 
not susceptible of precise answer. In the pliysical sciences even so- 
called "laws” arc held as no more than working hypotheses or ap- 
proximations to be abandoned or corrected ns the weight of now evi- 
dence indicates, Even though not going so far as this, probably no 
careful investigator would give much credence to any hypothesis the 
test of which had been less extensive than that imposed by a random 
sample of the entire universe to which it protended to apply. If ilio 
sample were small he would also demand consistent resuUs wIjoja Iho 
sample is broken randomly into parts and each treated as an in(loi)cnd- 
ent sample. Even under this test the degree of credence Hhould I)n fur- 
ther restricted in accordance with the indications of LJjo rcrognizcjtl 
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probability iMts for rhaiirp' ['rrorw. If vluTt* is no slnVAp. (wiUm the 
limits of llic by|)(iUj(rsij*) iioivorw by w liirli it, may be tcMled, whothas 
tlic invcHtiRalor or llie Bliitlrnl nHisUlcriiiK ilio bypnllicHm ojjon which 
to bnflc a iucluiTioiit? C.'nii wp aerpjd Ilic ]»rii(ioHli<))i llint it may be 
lofltccl l)y consiilerinp il« npiilienlitMi, in a rorrelii lion annlysis of 
"aampleR wliicli arc not riiiidoin and arc liikeii from a imivcrKc Iho 
independent fnelorH iu wliieli may In* rlinnKing from observation to 
obnervation?” Wetbiuk mil. However mvieU il may lie desired loRluUy 
such samples ns parlirtilnr (•eonoinie orsuein! [*roblenis, (be eorrolation 
annlyRis, os n lcelini<|ue of te.stiiiR bypnlbeses, linrdly seems nn appro^ 
prinlc tool. It is true Hint llie ineelinnies of dial. uiiulysiK may be applied 
to Bucb condilioan but Ibe re-snlUs appear In be no more, than abbrevi- 
ated descriptions of llioparlieiilardnln. This, llien, seems to be aaccond 
general principle RUilablcns a guide* for the n.'-ersnf eorrelal ion analysis. 

TaclvuiiroW) in his Principfes <»/ Ihc. Malln uiatical Theory of Comlor 
liovfl diatingul8hc.s sharply between “Hloeliasik* eomii'Nion and func- 
tional relationsliip l)ot\vcDn vari»l>le magnitudes." Ity fuvvelional vcla- 
tiou ho means what in ordinarily referred to ns a law, lhat isj a com- 
pletely I’Gvoraiblo atalenieal of qnunlilalive relal ion belweeii the values 
of two or more variable inngniliide.H, so Dial oil lint one being given 
tliat one may be precisely dclcrmined. Hy siocbaslie eonneetion, ho 
means such a relation between tlio so-ealled “dependoiit" variable and 
the ''indopoiKloiil” varinblpn Lliat when the laller are given, a frequency 
distribution of the former in found to correspond. Tim difroreucc is be- 
tween exact value end a raugo. of values of varying degri'o of probabil- 
ity. The complete universe whoHC properli«‘S are sought by I'orrelation 
analysis may bo considered, a priori, ns a joint frequency dislribu- 
iion, Bucli as would ariso from llie miporpo.silion of ebanco perturbations 
upon tbo forces Belting up n functional relation between a set of vari- 
ables. The problem of correlation onulysis is Ibc apinoxiinalc dc.scrip- 
tion of that a priori joint frequency distribulion by tbo lusc of coeffi- 
cients derived from an empirical sample, wliicb coenicienla corrc.spond 
to the theoretical coefficients of the a priori distributiou. Under this 
approach the regression line or surface is an n])proximation to the cx- 
preasion of an imdcrlying functional rclnliou, ])crLurbation of which by 
n multiplicity of other forces gives rise to the joint frequency distribu- 
tion. The joint frequency distribution will bo of high or low cliHiicrsiou 
depending upon tho joint poixmey of the porlurbiiig forees, ils Hyinmo- 
try or skewness will depend ujion their relativo jioleney. 

Geomotrlcally, then, llio regression expression may l )0 tlioiigbt of as 
defined by a shell or part of shell in n-dimcnsiunnl spaeo, and the Ihoo- 

•TBinekl,<idby M. KmlotowlUiJi, Wm. lIoAgo & Co., TAmilon, 1030, Clinp. Ill, 
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retical data described by the a priori joint frequency distribution aa 
cloud of points distributed around this shell with decreasing density as 
the distance from the shell inci’eases, 

With this concept in mind we may turn to the fundamental equation 
of the correlation analysis, that for the coefficient of determination/ 
which in its most general form may be written: 



where has its usual mca?iing and i« Ibc moan of blic squares of 
the deviations of the observed values of y from Dm compiilccl values^ 
and p is used to indicate that curvilinear multiple rclatiouH are included. 

It may first be noted that this equation presumes a "least squares^* 
fit of the regression function, for otherwise by substituting Huch a fit a 
lower value of and higher could be found. In the ideal a priori 
joint frequency distribution the regression function passes through the 
mean of eacJi array of the dependent variable. It may not do so as to 
the distribution of the observed data due to chance variation of limited 
numbei’S. In p2‘acticG| as mdicated by Doan and ISzokiol the 2ninimi;?ing 
of the sqiia3‘ed residuals may bo woj’kcd out by a trial and error ap- 
proach, but this approach is subject to our first principle stated above 
that the regression expression miiafc represent n rational hypothesis, 
Although in the first stages of the development of correlation analyflifi 
it was assumed that the dependent variable iniiHt be normally dis- 
tributed, that has been shown to be unnecessary. Indeed, if it were ho, 
then the technique could not be used to analyze the variation of a vari- 
able whose relation to other variables was otlier than linear, 

Wlmt may be said of the re.sidua]s whose mean square is Two 
cases may be considered. In the first it is assumed that the volume of 
data is practically unlimited. In that case it would appear that if the 
regression expression accounted for all systematic forces affecting the 
dependent variable, the residuals would form a normal distribution, not 
only as a whole, but in each array. ITor, if all the systematic forces arc 
accounted for, then the remaining variation will be due to that complex 
of variable forces we subsume under the term ^^cliance. Theoretical 
analysis and experimental observation seem to confirm each other that 
the variation so produced does tend to take ilie form of a normal dis- 
tribution. If, with practically unlimited data, the di.stribiiiioji doc.s nob 
tend to be normal both externally and internally it would appear the 
analysis is incomplete. Either all tlie important forces influencing the 

■ From whnL hna been said abovo it Js |)robably ovidont that IJiia mgarda Iho regression 

oquttllon. aa tlio raal (undamontal cqualion. Bub Llila onnuob bo diaouased furthor in gonoml torins. 
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dcpciidcut varialil^i Iiavn noL I»i>«'n Iflkrn into upcrmnl or the formol 
n?,grt!!(»!<ion csrpmwkm ii»ecj dcw^ nol. rtirrc^fwiul Iq lltc true underlying 
funcUonal relnlion. 

lu Lhcficeond c/w, wlurrq llu‘ dala nrc' iw Student and othcra 
have nhotvn, il cniiiiql alwayw lu" osiM^rtnl that the reaidunls will tend 
la form n normal eiirvo. It would npinrar, lirittrvrT, Hint not only aliould 
llic RUitt of U\e r<s»iduftU he n rotu-riiiiilaiii of itiinimiaed squared 
rc»idu&hij lull il Hlmuld likewiM* he npiiroxiiuately R(‘ro for each array 
if ihc d«la are nol broken into Umi fine pIohi-o!*, Any poiiHiderahlc piling 
up of rcaidunlfl cillipr ivossilive or negative over ronHiderahk'! Kcelions o( 
the range »houUl Rivnriw Iq nnMpieiwi of n»i errontronw regn«<«ion exptes- 
eion. Tliin is probnWy iiuwi npl lo appear when n reeiilinenr relation h 
flssumed, for it is llien oiir; of llin indieuPirs of eurviliuenr relnlion. 

At nil limes we may he gnided hy eomimlnlioii of error eoeffieicnla 
and Lhcir prohabilUy interprelaliun. If ilieHnnijile iH limited in volume 
and Iho chosen rcgrcrwirni exprej^inn is romplox (he reinninlng degrees 
of freedom inoy be so few os to give n wirle rniiKo of doiilil for tlio nc- 
ccpUinco of llic rtigrewsion cxiin*»‘«ioii. 

Finally we may reverl to IVelniprowV einjiliORis on the correlation 
analysis os a mcutis of aludyiiig nloehaHtie euinuvlion, i.c. functional 
relation modified by clmnee forces, niid view Ihe (torrehilion coeflieient 
or cocfTtcicnb of dclorrninatinii from llinl point of view. K the data arc 
not Llic result of such cloudy conlrollcd experiment that eliaiice varia- 
tions arc greatly reduced, loo high a eocffieicnl hecoine.w Hiispect because 
it does not leave aufllcicnt room for the play of the dmnoc foreoii wliich, 
in tlio abaonco of such cIorq control, owr common experience lolls us 
willbeprcBent. 

To Buramarizo; From the fundamental definitions and assumptions 
of bho correlation icchniquo itoppenrH llicrc may bo deduced the follow- 
ing criteria tor judging condusions baaed on its use dlhor by "flexible" 
or "mfloxiblo” metiiodB; 

1, The leosonablcncsa of the regression equation ns a statement of 
relation in tho eonso of a working bypothesia or low ns distinginahod 
from an ad hoc descriptive exproesion of a particular siliialion. 

2. The adequacy of tho sample for tho testing of an hyiiolhcsia, both 
ns respects its sizo ond the mannor of it« selection. 

3, Within tho limit of tho first criterion, the ujiproach of Iho squared 
reBiduola to a miiiimuin. 

4. Tho roaBonabloncsB of tho distribution of tlio I'CvSidualH as rcsullr 
nuts of unconsidorod forces. 

B. The renaonsblenoss of tho moosuro of corrolalion in tho light of 
what is known of possible effect of unconsidcred forces. 



CORPORATE EARNlNGa ON SHARE AND 
BORROWED CAPITAL IN PERCENTAGES 
OF GROSS INCOME (1918-1040) 

By LBiiAND Rdx Hodinbon* 

I N THIS jOTmNAL for March, 1934, and again in September, 1930, 
there appeared articles under the same title whose cliarts and tables 
contained percontagea of earninga for the entire period following World 
War I through 1032 and 1935 respectively. It is now i)o.saildo to carry 
forward all of these figures through 1038 and some of them througli 
1940, thus giving us nearly a quartcr-century view of tlie ability of 
American corporations to convert tlm “raw material" of their gross tn- 
coines into the “finished product" of earnings on capital, botli borrowed 
and proprietary, utilized in business. 

For a technical discussion of the statistical methods used, their ad- 
vantages and limitations, and of other work in somewhat similar fields, 
the reader is referred to the earlier of the,se above-mentioned articles by 
the .same author. Here the briefest recapitulation must Buflicc. 

From the standpoint of the investor, the business man, and the bank- 
er the crucial question in connection with any undertaking is its ca- 
pacity to convert gross income into net profit on capital omployod. Tliis 
capital includes both borrowed capital and share capital, and gross in- 
come comprises interest and dividends received and profit and loss 
turnover on securities owned, as well as revenues from ordinary opera- 
tions. “Neb profit” as used in Table I and the charla, di/fors from “net 
income” in the ordinary sense of earnings on share capital. "Net])i'ofit” 
as here employed is built up by adding to “no tincomc” (af ter deduction of 
all taxes) all interest paid by the corpora tion on funded or unfun ded debt. 

It is evident that ratios of net profit to gross income (where net profit 
is taken as earnings, after taxes, on all aapital employed, both borrowed 
and share, over the indicated period) are a more realistic gauge of busi- 
ness performance than are ratios of net income (taken as earninga on 
share capital only), With the former, changes in capital structure, such 
as alterations in proportions of borrowed and share capital, do nob di- 
rectly affect the ratios of earnings to gross income. With the latter these 
extraneous factors do have a direct and sometimes important effect 
upon such ratios from year to year. In other words, ratios of net profit 
to gross income would appear tho better measure of business efficiency, 
considered of course from a purely acquisitive viewpoint, 

* NoIq! Tho nutliot Ima onjoyod tho nBsiotnnoo of Floronoo Clark Donl of WaHliinBlon, l3.G.| lu tho 
fllaUaCJc/il oompllatlons, nnd grAtofiilly naknow?cdgcfl lior prompt mid palnfltnklng ooopoMlIon whioh 
baa madQ poaa^blo Bolng to press wlllitii a few days of the roloaao of the 1038 Federal Slnlialleti of Income. 
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* P&ro«iiULK<& Qt ^rcm Inetjtiv^ AvaiUbU foi And dl«ridrndfl rIIaf dwluriUm ciX rU Um. 

Kol proFIl h Maud In \ha fteniHs eArtifniiM. nllt^r nil opTreUne nnil fiUinr pmiM and lAxe^, on nil 
(MplUl omployccl, Ineludinit ciaplul borrowed on k»nii nnd bIioH fn othor w<;rilb^ ■net profit* na 
bDToxuodliicquIvAlQnl la *notlnDQme*^lii il(c fommivnly viriplo)^! M)m« H ti. mnilniC4 r«n dliAro upiUl) 
niter doduoslon q( tnxofl, vcUU nit lt\i«reKt vM oudde^l luteV In nftMn. A^ protHiri(4«tv« <d iKitrowod c4|iUaI 
vary from company lo oompnny, from group to gmuPf nhd oven fioin yt^r lo yoLn llte ralitM togro&a 
Income of not profit In tbU wfifto Imva mom algnlfic^nee iw» n rii«>ivNum of otllcirnpy nnd oflrnInR powor 
Ibanrellivfl baaed upon notinoomo wlileb b Arbiimrily AffcoiCHl by chnrigoi Irt ibo volume nnd proporUon 
of borrowod funda uae^l (a ilia buMut^. 


From another angla llRCcinit wko not lo omit Kut^h tntrniufiH n-s accrue 
to borrowed funds in compulmg tlic povccnluRO of Rross revoiuica com- 
ing through in the form of not. Only by Inking oavningH on all cftpital 
employed can tho long-run capacity of onterpriso lo atlrnct and ^Yiaely 
utUizo savings be bested. To the extent lliat capitalization nH.sumcs the 
form of debt, not income on sliare enpital alone rmiHt re/leel ilic upward 
and downward lovomgo cltectH of prior lien fixed cost oapiLalj tluis dis- 
torting and magnifying any truo picture of the ability of buhirujss to in- 
crease earnings during good times and its Leiidcucy lo drop thoui during 
bad timesu 

Of course, eavniugB upon capital invoaled in tho IniHinesH are for this 
Utter purpose a boitcY indication than rnlioH of nob to gro.s.B incomci 
Capitalization, liowover, is soinotinics oa much a rofiection of catab- 




t Tlicao flguTos nro oomputcd Trom Slatialics o/7itconie, tiuroAU o{ Iiilcrnnl Hovcnuo. 'I'lioy ItioUicId 
only thosG oalogorios elvon in tlio tnblo and oorrcapondlng lo llio oAlcROricM of roprc^DiilnUvo oor[HJrn'< 
lionfi. 

t Thoao figuroa aro bnaod upon nitalyfiOH of fAporla of loAding oorporallonii. Bgo Talilo II. 

ft WJion Lhla arlioln wonL io proAB, only r\ ‘'nninplo" of llin roprOBonInllvo ootpciruUdui htul mnjo 
klioir enmingB figurcA nvallablo through lOdO (Boa Tnblo U). It wns novorlholau) connldorcd ndvlHAblo 
to inoludo intloB Tor Ibis flnmplo. Ab IUcbq rAlioa nro not alrlally comparnblo with llioao for Uio largor 
number of oom panics included In 1030 nnd oarllor yonre, ration for tlm aanio oompnidcn an in tUo 10 JO 
enmple were onlculnlcd for 1030. 

lished or prospective earning power as it is of funds acUmlly at work in 
tlie business. In view of the devices of modern accounting and the con- 
fusion of legal with economic principles in write-ups, write-downs, sur-- 
plus items, par and stated values, there is a degree of arbitrariness in 
statements of capital and in changes therein which does not appear in 
most figures of gross income, despite limitations in the accuracy of the 
latter.^ It is interesting to observe, however, that aggregate capital in- 
vested in corporations apparently not only gravitates toward tlieir an- 
nual gross income but tends to vary with it, so that percentage which 
net bears to gross is a very rough indication not only of earning power 
on capital employed, but also of changes therein.^ 

^ Sec LhiB JotjnNAi,, vol. 20 (Mnroh 1034), p. 43, -wikoro It fe pointed out llml Rrosa inoomo nn ro- 
ported by many corpora Llona Ib mndo up pArlly of not i loniB. 

^ Bog foolnoto2, pngo4B3, of UiIq JounNAU forSopiombor, 1030. ThuA In Uio Mnrcli, lOJ I, Nnlionnl 
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Tho principal eourco of figures on American corpornio income is of 
course the annual volume on Statistics of Income published by the 
United States Bureau of Internal Ilevonuo. While thcHc statistics are 
by far the most complete and acciirnte available, they arc nevertheless 
two to three years late in publication and throw Uttlo if any light upon 
current conditions. Thoroforo, in addition to using tho Icdoral Statis- 
tics of Income it has been necessary to dovclop series of coinparnblo 
corporoteatatisfcicB based upon analyses of thoroLurna of individual cor- 
porations. 

The number of individual representative corporations wliose pub- 
lished reports m ay be utilized lor this purpose is limited by reason of th e 
fact that the great majority of American corporation.s have not been in 
the habit of publishing figures of gi’o.s.s income. However, it lias been 
possible to pick out n substantial number of leading and represontative 
corporations which do give tho necessary data in Ihcir current roporta, 
and to group these corporations into tlic same categories ns those which 
are presented in the federal figures. In llvia way it ia poasiblo to com- 
pare the fluctuations in ratios of net profit to gro.s.s income in the two 
series. Tho results of this study arc spread out in Table I. Tl>c average 
number of represeutativo companIcB in each group, and the average 
percentage which thoir gross income bears to the gro,s.s income for nil 
corporations in each corroaponding category, as sot forth in tho Htatis- 
tica of Income, arc shown in Table II.* 

The data in Table I are presented in graphic form in the following 
charts. In all the charts there will be noted a suhnlantinl degree of con- 
formity in the movementa of tho ratios of both scries in the luuiod from 
1918 to 1938, tho latest year for which complete federal Rtatistics have 
been issued. In certain of these groups the conformity is so close that 


City Hitnk XuUer b IftblaU givou sbowiiig pTtvfiU of loikcllug «otp 4 )TMlonh for 

1040^ “after depreclalioit, intereali lanea ftrvU oUter w\il anti Uta return uu 

"not worth" for Janunry 1 of each your. Tho 1030 ri(turo for "loUil cnaniLfaeturinii" (a fl.f i»pr nciiti uhlie 
tho not to groaa lor roproaentedvo coriJoro lions in 'total manufacturing' Rlvori iii I ifl 8 jicr cent 

for Uie same yoar. Tho oToacnesn of thcao flgurod la of ooiireo partly colnoidental. Tlio “per cent rolurn* 
jilyon m llio Nflllonal City Dank Lollor slopfl up lo 10.5 per cent In 1010^ while tho not lo graM iwr- 
oonlage folia BllRlilly, ■nol worth" not having rwoii In tho iiitorvol m fiLsl ob grosa osniingfi. 

* Obvloualyg tho lem "ropmonULivo" npiiVioA Icsa lo oorlutn groupn than to others. In "alone, cUy 
OTvtl glass, " for InsUnce, lhorof\To bul Uiroo ooinpaniea iho •ropiosentallvo* cnleRory from lUltt lo 
1098 and aonaaciuontly tho cortcfipoeulcnoo oC lUolc ratio wovaiuontg lo tUoso of tho lueluslvo Roveru- 
Riontgroiip laloasBalleraaiory. 

Tn uLllUlng llio oatogorJcfl of oorporaiiotis kIvoii In Blntialios of liicniiin, tho niillior hna diHrarclod 
tlio followlngj ‘'ftgrioulLura and rojalod Induslrlcii" (as ooriMmla nciivity h not lyiiiral of nKrlonltnro)} 
**njiaiio 0 " (bocauflo of wida dlvorsfty of non-comparable aollvitles, nneli m hnnkiiiK, liiHiininco, real ou- 
lalo, alook-brokJ njii nnd holding ooinpany, inotudod IhoroIiO; “InuiHpnrlrttion and nlhor publlo iilHI' 
llBai" "ooTiftlruoiloni'' “foicst products;* and ^saTvioO'Profosaional, ainustiinonls, hotola, aio-" Ills riRiiro 
for *all ooTporatlQUB"'— liolh (or roptcsfiuiaUvo cnmpanl&a and coriwinlD ncllvliy nn ft whole, ns roflcoUd 
in StaLlsLIca qf iTiQomo — Is made up, Utocoforc,. of all LUe cAloRorioa eieopl llioao omiUiHl as almva mei\' 
Honed. 
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TABLE II 

AVERAam NUMBER OF CORPORATIONS FOR WHICH INDIVIDUAL RETURNS WERE 
analyzed and AVERAGE GROSS INCOME AS A PERCENTAGE OF THE GROSS 
INCOME OF ALL CORPORATIONS IN THE GROUP REPRESENTED 


Indus try group 

1018-38 

Avorago 

numboT 

1018-38 
Avorago por- 
oontago gross 
inoomo to 

1 grosa (or aU 
corporations 
of group 

1030 
Number 
roproa on- 
la ti VO 
corpora- 
tions 

1 

1040 
Number 
oorpora- 
1 Ilona in 
samplfi 

Total 

187 

11.2 

186 

103 

Mining and potroleum 

40 

40,1 

3l 

13 

Total manufacturing 

110 

' 12.6 

122 

78 

Food producla, boverngoe and tobaooo 

20 

8.2 

27 

1 18 

To3ctiloa and their produota. 

13 


13 

0 

Lcathor nnd its monulnoturca 

5 


0 

4 

Rubber produota 

B 


7 

7 

Fapor, pulp and produold 

0 

1 3.4 

0 

0 

Prliitingi publishing and allied Indus trlea, . , . 

6 

3,7 

0 

3 

Chemioala and allied produota 

10 

2.1 

0 

0 

SLono, olny and gloea products 

3 

4.2 

4 

4 

Metals nnd thoir products 

43 

26,2 

38 

21 

Trado 1 

20 

6.0 

32 

12 


the ratios of net profit to gross income for all corporations may be fore- 
cast with a reasonable degree of assurance by bringing up to date tlie 
ratios for individual representative corporations in the aamo categories. 

A word of caution should be inserted here. Any showing of the per- 
centages of corporate gross incomo which trickle through into net gives 
us no direct cue to the national distribution of income. Thus tlicre is no 
discrepancy between tlie Department of Commerce figures of national 
income distributed^ and the series here given, despite the fact that the 
former show some 12.7 per cent going to capital in the form of interest 
and dividends in 1938, while the latter indicate that iii the same year 
only 2,2 per cent of gross was converted into neb. For hero we are con- 

^ In tho len-ycAF period from 1D2D lo 1038 an nnnunl nveraEo of IS.O per oont of Llio lolal nalionnl 
“incomo paid oiiL" wont Lo oapHnl na dividonds and intorcat. Tho avoroRo annual porconLngo of not profit 
on all capllcxl employed lo groaa inoomo for llio eamo porind, for tho cnlogorica of oorporaliono lioro dealt 
wUh, wna 2,33 per ooiitj after deduoLion of minuo (luanlUioa in 1031 and 1032. For tho rcprcaontativo 
ocmpanlcs in llio Haino (^roupa, iho niinual nvorago was 0,00 per coni. 

Tho porcontaH^^n arc of oounio not comparnblo: — (1) Nailontd hiooino paid out in many yenra in 
KToalor than natlonaL Incomo produced (1030^30 and 1038), and In the poriod in question (1020- 
3ft) nearly 2KbUUopa iTboio WOT 0 paid out Limn prod\iocd by tho Natioifw onloTprino. This la a roUcnllon 
of tho lingo Kovornmonlnl dofloltfl, and tho Impalrnioiii of oorpornlo nafloln in tho years of deopriil doprea- 
filon: (2) Corporato groao incomo Is of courso entiroly diffcronl from tho not HRurca of natlunnl Inoomo 
produced or dlalributod; (3) Not proniaon total oapiLnl employed iiflually oxccc^l Inlorcat and dividonda; 
and (4) Tho oorporalo groupa analyBOtl are not inoluaivo of all Gorporalions (10010010,3), much less of all 
American oiitorpriBO. 
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corned witli tho experience and prospects of "going business" iniita 
rather than with the distributive elinrcB of tlie difTcreni factors of pro- 
duction in the Nation's oggregato income. 

The payments made by any businc.sB for its raw materials, plant and 
equipment, and other outlays help to inako up tho gross incomes of 
other busiivesees, from which Biein earnings on capital employed. Con- 
sequently any ralioa of net to gross which arc built up by aggregating 
the experiences of many clilTcrcnt enterprises must ucocssivrily he less 
than capital's share of the national income ("produced" or "distrib- 
uted”), hu8me.g3 outlays and receipts in such compilations being gross 
rather than net items. In other words, it is the nervous system of ac- 
quisitive business — profit margins, iiast, prc.scnL and ]irospccLive — 
which make up our eubjeeb matter. The eiguificance of such margins to 
the economy as a whole lies in the effccls upon cniploymout of labor 
and general business activity exerted by jn'ofits and llic ilnntuations at- 
tributable to changing prospects for such profits. 

It should also bo borne in mind that tlic-sc pciccntagcs of not to gross 
built up from aggregate figures of tho corporntioiiH in each group, in- 
clude deficits incniTcd by many companies. Thus in 1038 returns filed 
by nearly 600,000 active corporaLions revealed that n!mo.Ht two- thirds 
of them Incurred deficits. What we liavc here, therefore, l.s an over-all 
performance of certain, corporate groups as reported to the. Bureau of 
Internal Revenue. The repreaentativo corporations, being gciiorally 
among the leaders in each category, make a belter sUowin g . 

The following observations now suggest themselves from an exami- 
nation of the charts and tables '. 

(1) Corporations as a whole showed a aurprising degree of regularity 
(Chart I) in the proportions of their gross income available as net earn- 
ings on total capital employed, including borrowed capital, in the years 
1022-20, during which pejiocl such ratio of gross available for net 
profit kept within to 6j per cent, and averaged about 5 per cent. It is 
significant that in 1928 and 1029 this percontago was only a fraction of 
one per cent higher than in 1922, and was almost the saino tt.s in 1023, 
1026, and 1920, asliglit drop being regialorcd in 1024 and 1027. 

The representative scries for nil corporations has nhown the same 
broad variations from year to year, but these companies — being in gen- 
eral the larger and more successful units* — regia Icr a higher percentage 

^ Wllilam L. Crum [r Ula Cor^portiCc iSir4 and Ii!orni?tD Povoir (Utttvi^Td lliilvotftlly Vrcfta, lOUO) do- 
finoa profll m the Amount avallnblo for equity onrnloga efler tnxoa. This dllTorii from ''not [irofit" hero 
uaed by oxoludlng Jnteroet pjiid for liao of borrowed oApIliil, It ie of Intorcvil la nolo Trofertnor Cnim'fl 
cfiiwsiltiAlon ll\at o5\ lUo nverftselQTKO oorPoTAtloriB atd more profilnWo Limn Jiiiiftll orwj- llowovor, Ibis 
londoncy for rate of eArnlnae on ahar-ee lo ndvtinao witli ulio in aliown to bo true only when oor[>orAlloiifl 
reporUnB deBoIle Ate Ineludod with ihoso oporallnff in tho blnelc, And oxoeuLIva coinpanBOllopi la Lftkon as 
QoelT&lberibfknpTontrobAre.Thoflo AMumpUlona bold flood In tbo prcoont Artlolo. 
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of gross available as net earnings, with a gradual upward trend discerni- 
ble between 1922 and 1929, interrupted in 1924 and 1927. The percent- 
age was 8,4 in 1922, 10,6 in 1928, and a little over 11 in 1929. While an 
increase in the percentage is shown from 1027 to 1920, it is by no means 
as great as might have been expected, in view of the mounting gross 
earnings in the latter years of the ^^New Era" prosperity. 

Both series dropped sharply from 1929 to 1932 during which years, 
for the first time in the entire post-war period, the Nation^s corpora- 
tions in these categories were earning less than nothing, Corporations 
in the representative series registered a marked upturn from 1932 to 
1936-37 in their ability to convert gross into net, while federal statis- 
tics show the same trend. These two years brought corporate earning 
efficiency, measured in percentage of net to gross, to the general levels 
of 1924 — though at no time since 1929 have earnings ratios recovered 
the levels and the stability of the 1922-29 period. When the inclusive 
data for 1939 are available a year hence, it will probably be shown that 
all corporations move with the representative ones in registering a rise 
in 1939 to about the percentages of 1935, after the slight decline in 1937 
and the larger one in 1038. 

When this went to press the gro.ss and net earnings of a number of 
representative corporations were available for 1940 (see Tables I and 
II). From this sample we gain a definite impression that ability to con- 
vert gross into net fell somewhat last year, the first full year of the sec- 
ond World War, The similarity of trend for the two aeries during the 
twenty-one years 1918-38 in which performance of the representative 
corporations may be compared with that of all corporations in the cate- 
gories cited, gives us reason to expect that the federal figures for 1940 
will show a similar slight impairment of earning power ratios. 

(2) A chief reason, of course, is the heavy incidence of rising corporate 
taxation. The year 1940 witnessed increases in the basic federal cor- 
porate income tax rate from 18 to 24 per cent, and the imposition of an 
excess profits tax, The prospects of even heavier imposts and the uncer- 
tainties of war and of war-time controls make any restoration of the 
comparative earnings stability of the “twenties” improbable for some 
time to come. 

(3) The dependence of corporate earning capacity upon volume of 
business is graphically depicted in the charts. Not only does gross in- 
come increase in years of prosperity but there is also a teiuleucy, often 
marked, for the percentage of Lhi.s gross income coming through into not 
profit to rise. The opposite is true in ilie “year.s of the locust.” The ac- 
centuated effect Upon common stockholders of ilieso wide swings in 
over-all earning capacity hardly requires comment these days. 
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CHART I 

nATZOS OP NET TROPIT TO OllOaft INCOME 



AAai 10 of J<IT raorir r«uouNr availapzc roP luicnn r amb BirroCnol pr p tp piovLt iii^ ail lo lbbii ro<i 
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This rough relationship between ratios of net profit to gross income 
and aggregate volume of business expressed in dollar amounts ia visual- 
ized in the broadly similar movements of bank debits for cities outside 
New York (line D at the top of Chart I) and the earnings ratios for all 
corporations and for representative corporations. Variations of bank 
debits from a 1919 base are here taken as an approximate gauge of the 
trend of gross corporate receipts/ In every year since 1920 upward and 
downward movements of these bank debit and profit ratios series liavc 
synchronized except in 1924, 1926-27, 1937 and 1940, when the former 
moved up and the latter down, and in 1933, when the reverse was true. 

(4) The much greater severity of the second post-war depression than 
of the first is graphically shown in substantial recovery of earlier earn- 
ing power in the one year from 1921 to 1922 as contrasted with the re- 
cuperative period of four years from 1932 to 1936, a recuperation not 
completed when the setback of 1937-38 intervened. 

( 5 ) Ratios of net profit to gross income from 1922 to 1929 showed a 
high degree of consistency in Total Manufacturing (Chart I) and here 
as well, the two lines move practically simultaneously, exceptions being 
ill 1923 and 1927, Tor all corporations the ratio was less than 1 per cent 
higher in 1929 than in 1922, the average for this period being about 7 
per cent, with deevooses in 1924 and 1927, Again it may bo remarked 
that the increase in ratio from 1927 to 1929 is by no means as great as 
might have been expected in the boom preceding the 1030-35 depres- 
sion, and serves to point out the leaser degree of efficiency than is com- 
monly supposed to have characterized industry in those years. Tlie 
plunge from 1929 became even more precipitate from 1931 to 1932 (for 
representative corporations) ; and in the latter year the two series wore 
close together in the No Man's Land of algebraic negatives^ The re- 
covery in 1933 was sharp for both series and continued through 1930, 
though by 1938 the net to gross had declined in representative cojn- 
panies to near the 1931 and 1933 levels, and in all companies to the 
vicinity of the 1934 level. 

(6) Among the other gvonpa given in the table the greatest degree of 
stability from year toycaria to be found in Trade, and inTood Products, 
Beverages and Tobacco (CliarLs I and II). In the latter the percentage 
for all companies was practically the same in 1938 as in 1919, and a 
horizontal line can bo drawn through most of ilic i)ointH from 1022 to 
1933; while for roprcsonialive corporations in the snino group the 1939 
percentage was not far from that of 1920. 

^ 111 lliQ nulhor'B nrtlolQ on “CorpomloEnmingH^ m HiIh JoimNAi., Mnrcli, (p. *17) It I a puliitod 
out Ihftt bmik clobiLa for aitlea out«lc1o Now York linvc n oloao rolalionoliip Lo corporaLo ktom cnrninj{!i. 
the lotlor ripproximnling oiio-half of tUo former over ft ooiuidorablo poriod of yenra. 
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Corporations engaged in Trade su/ferod nn oHminaLion of their cani-> 
ing povver in 1931 and 1932, but by 1933 had readied the black again, 
Kopresentative companies in tliia group, liowever, showed earnings 
through the depression's deplliH, and seem to have roached by 1934 a 
fairly stable ratio of earning power lower than obtained from 1922 to 
1929. 

Companies 111 the Food Products, Beverages and Tobacco group were 
comparatively little affected by tlie depression in tli cir ratios of net prof- 
it to gross income. The charts show why sharca in compunios of this 
category are some tinie.s known aa "rcsislanceatockH." 

(7) Tho other group, s show wider variations from year to year, 
though the two series move along pretty well together. Until the world 
political aituation is clarilicd and something liko stable conditions re- 
turn, it will be itn possible to establish any long-term vipwavd or dowi- 
■ward trends, but tliorc is nothing wliicli gives promise of a restoration 
of the earning capacity of the decade of the twenties. 

(8) Apart from whotever light may be thrown by research of this kind 
upon business movements in general, it is also of jiracticnl use in study- 
ing the performance of individual companies against the background of 
group experience. Any such application of thismctliod, liowever, cosily 
lends to unwarranted concIu.sion3 unless the cliaractori.stica and jicculi- 
oritics of each company arc taken into consideration and the groupings 
are es.sentially homogenoons in Qharaclor. The varying methods of 
charging depreciation, and tho exigencies of inventory profit and loss 
will also call for excrciao of critical jiidgmoiit. 



SOURCES AND USES OF CORPORATION FUNDS* 

By Arthur B. Hbrsby* 

Board of Governor & of the Federal Reserve System 

T his PAPBii outlinea a method of analyzing a series of ycar-cnd cor- 
poration balance sheets in suoh a way that changes in all asset and 
liability items are viewed in relationship to each other. Such an analysis 
is particularly helpful in illuminating the effective causes of changes in 
cash holdings and indebtedness of the corporations studied. 

Increases in assets may be said to involve i/ses of funds by a cor- 
poration; increases in surplus or liabilities reflect and identify 
of funds. Thus, capital expenditures and the accumulation of inven- 
tories may be said to be uses of funds; among sources of funds are cur- 
rent earnings, short-term borrowing, security issues, and also drafts 
on cash, for the decrease of an asset may be regarded as a source of 
funds for expenditure. 

The use of the term ^^funds'^ does not imply an attempt to reduce 
corporation accounts to a ^'casli-flow^^ basis. As used liere, ^^funda'^ is 
merely a logical construct: “that which is debited and credited.” 
Starting with tlie balance sheets for terminal dates and the income 
statements that constitute the final product of the accountauUs’ work, 
the analyst works back to a balancing sot of net credits and not debits 
for the year, each item of which is to have some economic significance. 
In this process he eliminates some inter-account (“non-cash”) credits 
and debits made by the accountants. He may combine accounts, or 
shift them — with signs reversed — from one side of the balance to the 
other. It might bo posaiblo to trace the component parts of an adjusted 
“net source of funds” item back to their origins as credita paired with 
debits to cash, with debits to accounts receivable, or with dcbils to 
other accounts,^ but in the balanced statement for a given period these 
distinctions are obliterated. A net “source of funds” in any one category 
merely implies that all other categories show a combined net “use of 
funds,” in the sense indicated, of equal magnitude. 

The adjustments made on the year-to-year changen in balance Hheot 

* A paper prcaotilcd i\t lUo 102iid Annual McotlnR of lUo Amomnu ftlalisUcal Aortociaf-Um, <UilcaH^'i 
Doaombor 38, 1010. 

^Tbo-wrllor Imq bail Uio ailimilnlmR nnnifllMioD ol Cloorpo V. IlUoliiiiRR niitl VUlward Rdc^nilclii. 

* For Qzamplo, it aouroo of fuiuiu (iiol oiihjcol lo ndiu.iLjiicTil) from retook inHiiiiiiro in n innrRar 
miglifc liitvo orininnlcd wllli a doljlL lo fiicd nHflola for proporLy rinipiirod. ARaiii, a wovirro of fuiulft from 
Jnvonlory liquidallon inay bo Imocd back lo Llio ozocm.^ of doliJla lo ooal of rooiIm bdIiI f/or invoiilory 
paaalnginLo 8 a1ob) over arcclllfl lo oasli, noaounla payable, (Icproclalion reserve, olo. (for iiinloriahj labor, 
and other oosta charged lo inventory), Dobilo lo coal of gooda aold aro alrlolly iion-Quab ctiLrirui» deter- 
mined porhnps by ptwL almrgcfl to luvcnlory, but not by any oUrronl caali or rccolvnbloa Iranaiiolloiu 
witb Qutalde peraona. 
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items are determiijcd solely by consiclcrntions of usefulness for analysis. 
For example, a decline in capital stock tlmt resulted from restatement 
of par value ia to be adjusted, for obvious reasons; the apparent negO' 
tivc source of funds in this account is to be cancelled oft against the 
apparent source of funds in surplus. Similarly, all declinc-s in net fixed 
property account that resulted from dobils to surplus or to profit and 
loss (writedowns and depreciation charges) ate to bo adjusted, so tlmt 
the computed net use of funds for fixed assets ("capital expenditures”) 
will bo on a grog.s basis.^ Tilts procedure re.sls on n judgment tlmt gross 
outlaya for plant and equipment arc a better datum for economic annly- 
sis than unadjusted changes in net property account. So-called "con- 
sumption” of fixed property, as measured by the aecouiUants’ straight- 
line original-eosfc depreciation, is not closely related to real losses of 
productive power tlirouglr wear and tear and obsolescence, Tlieae are 
but two examples of numerous judgments that must bo made in de- 
veloping any set of source and lusc of funds items. 

Charts I-VI relate to combined sources and u.sos of funds of 58 large 
companies in six industries: steel, petroleum, nutoinobilc.H, machinery, 
rubber, and tobacco. This group of companies coustilutes about one- 
fifth of all manufacturing and mining,* but is licavily weighted with 
producers’ goods manufactiircra. Tlio financial sLnlonionts used aro 
those published in Moody's Manuals, which in jnaiiy ca.scH give a great 
part of the information available in statements filed with the SEC.' 
The computations made aro eubjeeb to continuing revision. The period 
covered is the ten years 1030-1030.* 

The reader should bo cautioned that combined figures for a group of 
companies may not always reflect Iho actual behavior of individual 
companies. For example, in a sample of two companica one miglit liavo 
drawn down cash to increase inventories while another reduced inven- 
tories and retired debt; the inventory changes might wash out in com- 
bination, leaving a reduction in cash against a retirement of debt in the 
sample as a whole though neither company had drawn down cash to 
pay debts. Conclusions must be checked against components of the 
sample. 

• GtOBft TfllU io tlctiTDolitllon, aioi, iWiiilk not vflUi Tfspocil lo nuTiriB tdMUqiI iipoit BOiRppnao 
or (liBpasal, 

■* At tfio end of 1033 folnl nwoLa of Hio 68 oorporjilloiia 1^■oro $11,207,0(^0,000, lliofr InveidoriM 
$1,7^,000,000 null IViolr oubIi nnd murkoUblo BoaiirUlcM $1,216,000,000. A I llio end of lO’d? Oio cor- 
responding nguros wore rospooLlvoly $12, 113,000,000, $2,003,000,000 nnil 1017,000,0(10. 

• Even with Ibifl Inrormnllon, It Iiqh noL always boon poulhio lo mnVo nil ailjujiLinoiits llioorotlDnlly 
oallod lor, Soino adltuilniontB have boon ostlmnlod. Fow AcljiifllTnonla of Jons tlinii $100,000 hnvo boon 
matlo, oven where the dnla permlUed. 

• Piellmliiikry Ogurca for lOlO aro nifio shown In Iho ohnrU, 
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GHAUT I 
USES OF FUNDS 
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A. CAPITAL EXPENDITURES 



0. NET NEW INVESTMENTS 



(a) The lavgeat category of use of funds, on an annual basis, is usually 
capital expenditures^^ (Chart I). Tliis serica rcprcscnlH cxpciuULurGa for 

land, plant and equipment, less sums realized upon scrappage or dis- 
posal.’ The figures show a oharaclcristic business cycle pattern similar 
to that of net earnings (the total bars in Chart III), though with some 
tendency to lag in early phases of recession or recovery. 

(b) ^^Net new imeslmenis^^ refers mainly to net now investments in 
securities of affiliates, whether carried on the balance sheet as invesU 
ments or distributed among other accounts through consolidation-® 
The economic significance of this category is not clear-cut; in some ro- 
Bpects it may be assimilated to capital expenditures, in other respects 
it is a negative of long-term finance, 

T GompuLcd by likkinE ohcinROfl in not proporLy aoDount nad ndliintlnR (U iip\vft«U (ot dcptcolftUon, 
Joplolioii nntl nmorLlifttion aliorKCO credited lo groBH property or tloprociivti<iii r^'iorvcn (niUliurt iiIho, 
(orFomo companicH, chorges for notiml ouduyn -nfl for ojl-rioUl davolouinont— wliloli oiUor ooinjiniilci 
onpitnllio f^nd mnorllzo), (2) npwiirdfl for vritedoivriij or liwfirH olmructl Lo fnir[>luK, luid (H) dinvinviirdji 
or upwcTda for oUanRea rcawlUnK from moTRoitt nnd coiiHobJiaioiiB nnd from rrofn- ‘lirioiUlons ul ahhcIs. 

* Computed AB Llio ohnngc in Acoounlfl roprcaoiitiiig nmi-eiirrciii invi'.HliuriUfl, adjiiHlrd iipnonln 
for aroounia paid (in ocali or Block) In Acquiailion of now flubBidinrioa aoiifiolidrtlcd, luid for wrilfilowriH, 
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CHART II 
U«Ea OF FUNDS 


C. TO mCREASE INVENTORIES 



0, TO INCREASE RECEIVABLES. ETC. 



(930 193( 19M (935 tSM 19M (916 1937 (938 (939 [MO(P) 


(o) FuiKila used "lo inmasa invenlorica^ (Chni‘1 II) nrc of ion of nuijor 
importanCQ in sliorl periods. Even on nn annual bnsiH the vurinlions are 
eometimea muoU larger than llioso of capilal expeiKlituccs. Unlike 
capital expenditures, these figures nro negative in seme yonrs, The fig- 
ures correspond to yearly cliaiigcs in book value of inventory n.s com- 
puted by the coinpanic.s' nccoiinlaiits,* Sinco usual methods of inven- 
tory accounting allow the whole inventory to ineroivsc in value when 
costs rise, and tn’ce versa, this scries does not nece.s.snrily represent 
changes in physical inventories, Tho figures ns clinrled show a great 
volume of funds realized from inventory liquidation in 1030-1032 and 
in 1938. Especially in the earlier iicriod, this reprcaontod only in part 
the liquidation of physical invcntorie.s. Other inothodH of accounting, 
by imputing leas doclino in value to tho iiiventorie.s on l(and, might 
have shown part of these funds as comiug from current up.t earnings. 

* Minor iii])ualnienlfl nro mndo for yonr-oiid wiitedoTviii wluro tlio ilMit nllowr Fit oitiUMi wlioro llio 
1 b proauTned to^iavo nfleolwJ tt-ol Income nnd Invoidory olinngoln Hin followlnji yowr, ndliifll-' 
TOonU arc m&dQ oil iboae as ■woll, Tho leoulla eerroflpond lo whal wouUl bo lound IF Vbo com- 

panFes followed tholr uaual lavenlocy acoovuiUng prowlttree consUlonUy bMl VfilUoul maVing wtUe- 
dowriB, A<lJiialnieQU are oooOBlonaUy made In oonncoOoa wUk oaiuiolldnltotis. 
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CHART III 
SOURCE OF FUNDS 
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^ADJUSTED 

(d) A fourth use of funds, ''/o incvca^o, receivables^ c/c.” (Chart II), 
represents the yearns change in book value of receivables and inisceh 
laneoua current assets.^® From 1934 on, the cyclical movements in this 
series — so far as they arc observable from yearly figures — seem to lend 
the movements of inventory changes by some fraction of a year. 

(e) Turning to the flows of funds classified as sources, the largest on 
the average is undidr ihuled iwome, gross^' (Chart III^ solid bars). 
This is a single summary figure for current earnings less costg, cx])enscs, 
and cash dividencla.^^ It differs in one important respect from the or- 
dinary accounting figure of net income less cash dividends paid,^^ Be- 
caiisQ we disregarded capital consumption in taking as a use of funds 

No ndJuflLmont Is mnilQ for bad dobL writedowns. All Additions to rcoolvnblcn nro noU'Casli 
IrATiflAollonai A wrllcdowu inoroly nidioalcfii /rjr/o, tlint Huoh nddiLlniin hnd provbiiudy been cjtoch- 
bIvo, (Sqo footnolo 10.) 

Inn dot Ailed AHAlyelH tho pAymoiil of dividoridH hukIiI bo trcntril nn n Roprirolo of fiitidH. 'rolul 
flolcs mlgia even bo givon oa n aourco Itoiu; doaIs ond cxpciiHcpi deduotod In nrriving nl not iriconin would 
tlioii bo given on one or moro uno items. 

Ollior minor dllToroncoa roaiilL from AdjufllmonLs for wrilcdowna, cnpitnl gains or Iohmoa, olo,, In 
conncflLion with countcradjiiaLinonlfl on oorlaiii naiol nnd liability acciniur.s. 
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not the expansion of net dcprcoialctl properly but Lbo aebual expendi- 
tures on plant and equipmeut, ^vc now disrogard oJuirgca against income 
for capital consurapLion and lake net income! before llio nccouiilants^ 
deduction of depreciation, an a iiourcc of fuiida. 

Since dividend paymenla are more HUblc Ibaii net innoino and 
changes in dividends lag boliind olmnges in ineonie, 'huidiHtributed 
income, gross” generally altm^ more rapidly during the early plnvacg of 
recesaion or recovery Lluin doea net inc'cime (l)(‘fore depreciation). Tlio 
undistributed profile tax impoBcd in 1030 and virUmlly removed in 
1038 jnduonced llio liming of dividend payinenla and largely explains 
the very email gain in undielributod income in 1030 na well na Lho mod-^ 
crate size of the drop in 1938, a recesaion year in which dividends were 
sharply reduced contmiT to usual oxpcclalionB. 

(f) Another source item, funds oUUiined ‘^f/iroup/iinnrcasoin accounfa 
payable and accrued liahiWics, ctc.^ (Chart IV), reproKonts tlio year's 
incroaeo in Buch current liability accouutH tw trade payable^, accrued 
or resorved-for taxes, iuLcrest and payrolls, and dividends payable. The 
yearly Ogutes have a cyclical pattern of change, from 1034 on, very 
much like that of ‘^funds used to increase veceivablcH” (Chart II). 

(g) Three of tlio aource^of-fuiulfi catogori(‘H may bo called 'Tinancial 
sourcee.” Two of these, bUowu in Chart IV, may alno ho called ^'external 
Bourcee,” The fii'sb of iheso is '^fluids obtained llirough fibort-Lorm bor- 
rowing,"^* Except in 1037 and 1038, lhc>«c 68 corpora tioim a[)]iavcntly 
accoimtcd for a rather small part of the imporlant chniigc.s during this 
ten-year period in banka^ ehort-turm commcrcuU loans and upun-markot 
commercial paper. 

(h) The second "oxternal” source of funds, *Uhrough issuance of 
securities and other long-krm honoming^* (Chart IV), iucludcR common 
and preferred stocks, bonds, and term loans.'^ This seiies sliows a ralhor 
different cyclical pattern than the other aeries in Charts HY. First, 
unlike tbose Berics that relate to current assets and liabilities, it has a 
fairly smooth broad a weep. Second, it tends to lag behind all the oilier 
series. However, the lag at 1037-1938 is perhaps exaggerated by the 
chart, for the 1038 figure includca a single $100,000,000 bond issue of 

>• Camrtilod by iRtlnK yanrly olic^nsoa In no(.«« fuvynblQ eUovfn m UnWliUcw, ftiul ndiuaUug 

U> e^oludo iopK-korm dobt Uamfl plafiod nmanK qutrcia llnblUUM oa nititroAoli mRlMUW* 

'» iBauoa In oiolmnao for nMqUi or (la Uaiiua^ ura {ncliulod but ilook dlvlJcndu ftrn oicobi<.lccl. All 
rAdempllonfl and rapiirolinsn nro Ink on a 4 dodualluun (wUaUior ur unt vuQurUiw roiiurohnnoU wore ro- 
tired) Ijy yalng BUob aosol aoeoimla aa lrofu»ury alook In Ilia ooinputAUon. 'I'lia flRurns nro put on i\ vnluC' 
resolved mill or Ibno pni'vnluo baalBi b-o fnr iui llioclAln porinll; l.n.t nflinnliuontii nro nmda nKnlnnt mirphw 
and unnmortUiod dobt dfaqouni to rofloot promlunu, fllBoonnU 4ind oxponAO of iMiinnco, nntl rcsflUtlomont 
of oomnioik alook vnlue. If oimli Hm boon oArznnrkod for aoourlty riKlornptioo, rcfloniptlon /« rogarclod aa 
Uklns plAoe nb Ih&b Ume. 
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U. S- Steel which under slightly different circumstances might have 
been offered in 1037. It is noteworthy that suma used to retire ]iidcl)tcd- 
nesa and preferred stocka over the years 1932 to 1935 were about two- 
thirds as great as the net amount obtained from security issuance and 
other long-term borrowing in tlio following four years. 

(i) The third '^financial^' source of funds is ^Hhroiigh drafts on cash 
and liquidation of markctahle securities** (Chart A positive figure 
hero means a decline in an asset. The data for individual coinpuiiics 
show more scatter in the size and direction of yearly <*liaiig(‘s in cash 
and equivalent than in jmictically any of the oilier sources or usrj of 
funds categories, but a definile piiLU'rn emerges when a siznlile sajnphi 
ia built up. The 58 companies comljined n^duced their cash and equivui- 

** Caali and innrkolnljlo HcourllIcA liavo liccn oombincil in llio olinrl for Mimplicily'n Hukr: thnro linn 
bcenaomo tanclonoy einco 103*1 for Uumo ooinpfinicfl to flliifl from mnrkclnljlo HCQorilic^ lo emth. 
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CIIAIIT V 

80unc£8 OF FlTNOa 

MiUKj I. THROUGH DRART3- ON CASH AND 
ooSo LIQUIDATION OF MARKETABLE SECURITIES 

1 

J. HiSDElLANEOUS^ANO UNCLA^SlFtEOH 
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lent in cvory yoarbuboiio x\p ko 1037. Itia clcnr that Ihcnnonoimc prob- 
lem of ^^idlocaeU^* is not a \Droblcm of c(wh in Uic lirvuds of large manu- 
facturing companies. However, drafUi on ciwh wore rolaLivcly sinall 
until 1937 ; in no year botoro 1937 dkl the not toUl change in cn.sh and 
equivalent on Imnd exceed 7 per cent, Over the whole poriotl from end 
of 1929 to end of 1039 there was a not incrcaao of about SflO, 000^000, or 
6 per cent. 

(j) Finally, there nro ^hniscellaneous^ and ^uiiclamfiaP sources of 
funds (Chart V), The ^^miscellaueouB” Bourecs iucKido a few largo Bpe- 
cial rcceiptfl giicU aa refimdg of taxes paid in earlier yearn and advance 
payments on certain long-term contracts, The reasons for rvn ^hmclassi- 
fled” category are (1) lack of sufficient footnoto information in the fi- 
nancial statements need, and (2) fcho desire to keep llio other categories 
as clear-cut as possible and to avoid setting up a muubcr of small 
miflcellaneouB categories.'® 

The MnolEufiiried cliun Toflboln QDfUln (i\ ocntlriRonoy nurpluH In 

tnlaofillftTkCOAia iron-ourroTil and llnWllllos. 1rior&(U>Mi nniV Oporoutra in oouUnKcnoy Tcaorvwi in 

of>tl&in WBW itIhIU bo niicoAtwi Tn&pDOiivDiy M nddlilonitl not inoomo md its iipwnrd ndlwnUnunUi nn 
in rtaaet noPoiinUi wrilloTi down to roaorvM. Tiioro nrtf otjocllona to llib jirocotiura, pnrliy 
ariBlnR from lack ol dnu, Tor ozamploi U la undealrablo lo adjiuit l)i6 ohnngc Iti rocolvAbloo, Any, upwAtLl 
in one yoar onions counloradjuBlntonU downwArd onn bo lOAdo in prooodms ycAM wlion llio Bal<» ^^'o^o 
mnde vblqh lator proved iinoollooLlble; otbonvlAoan unreal upward bliu would bo kIvoii lo tie cumu- 
lalod neL oiianje in reoelvabloa, (A not oHeol of suoh upward and downwarci ndJoatTnenla on rooolvnblw 
would probAbly "bo lo reduoo llie ppparonl aoiounl of liquidation for 1033 aliown In Cbarl II,) 
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The series reviewed raise interesting questions of classification and 
definition, They are also interesting as sample indexes, even though 
they my be unrepresentative of larger aggregates. But tlieir chief in- 
terest lies in tlie composite picture they yield, an objective bird's-eye 
view of the process of corporation financing at work. In Cliart VI an at- 
tempt is made to summarize this composite picture. 

Tlio upper part of the chart show.s tiie net total of funds used each 
year for capital expenditures, now invc.stmcuLs, and inventories, Tlio 
second part shows the not total of funds obtained from accrued income, 
from chaiigG.s in accounts payable Ic.ss accounts rcccsiviiblc!, and from 
miscellaneous and unclassified sources. This rouglily appioaclics a 
cash-basis” total of funds from current opernLions. The bottom part 
shows the net total of fiiiuLs obtained from "financial ".sources, 

financial operations of these 68 corporations during the years 
1930'1939 seem to exemplify three principles. 
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I'irel, f/iat net wRuaiwc of sc^urilks and other long-term lorrovdng bears 
no simple rclalioiiship—oiihor as to amount or liming- to capital expendi- 
tures and net new iiwalmcnts. Olisrrvo llic incrfOKc in onpitnl expendi- 
liires from 1033 lo 1035 and iVic wU'ndy rala of not litjuidalion of long- 
term finance in llioso years, and llic rist* ami full of cainlal expenditurea 
from 103Q to 1038 and the nlcady increaKC in new long-term financing 
in Uioso yettra. In all of thcac ycnia ciirn-nt. eiiriiings provided much of 
the fundfl needed for ofipilal cxppudiliirta. Tim need U) draw on finan- 
cial flourcea developed in proportion not lo rapitnl exponditxiTo.H tliem- 
BolvoH, but Lo the oxce«j) of cajxiUvl expendiliirea nnd inventory expan- 
Bion combined over fundu rclaiiied from earninga. And long-term bor- 
rowing \va« only emo of the available finaneial HOiircca. So far aa largo 
manufacturing corpora Ilona during lliia period were cojiccrncd, Lho 
notion that now capital issues supj)lii!d nn index lo fixed aBset expansion 
had no validity. The term '‘Lmsuos for now eapilal” sbowld be used to 
refer to "capital" only on the. liability side of tlic lialuucc aUc.et. 

Second, that short-term financing toith notes payable or by dram7tg 
doum cash or equivalent lends to act as a cushion lo nbaurl.) fur n while an 
increase in funds needed for fixed or working asset oxjiansion or renewal 
which cannot be met from currently retained caab rcccipln from opera- 
tions. Tho short-term financing of those compaiiios in 10v30 nnd 1037 
is a striking oxamplo; n number of Ihesc coinpanit'« also did more, sliort- 
torm finanoing with cosh and equlvalcntiii 1034 Lluwi in adjacent years, 
1034 being a yoor whon thoir requircmonla met from financial Hources 
•were greater than in adjacent years. Hut after a period of heavy Bhort- 
torm financing, a reaction tend# to set in. Observe tho liquidation of 
short-term finance in 1938 and 1030, and also in 1036. 

Third, that long-lertn financing comes into play only as needs for funds 
persist or expand beyond the capacity of short-term financing lo protitde 
for them, or else as corporations find it desirable and possible to fiiiance at 
long-term in order to strengthen their skorlrlcnn position. But with long- 
term financing, too, there arc incentives lo liquidate debts when fumla 
are available for the purpose. Observe the liquidation of long-term 
finance in 1932-1935. 

Conclusions from tho sample data for this period do not Kccm to bo 
accidental ; data forsubgrouirs of this aamplc also show IhcHC Htatislical 
tendonoies at work, of courso with due oxcoptions.” How far tlieso gen- 
eralizations may bo npplicablo Lo tho financing of compaiiicH of Ichhoi- 
financial atnuding than thcBo or of companies in other fields of bvjflincsa 
remains an open question, 

DutLog a patlod, ol aubaianUal ptlca of Ua Inoroaaat, oorporAUpna may cipononco a conlinvioua 
pienun io Inoiaaae vheir ouh balanoM. Tlila woulS rwiulra aomo inoUinaaUon of llio "iinpaol-oualilon* 
tog viaw of obangaa In «iub holdlnga davalopod In tlila papor. 



THE VALIDITY AND SIGNIFICANCE OF 
MALE NET REPRODUCTION RATES 

Bt Robhut J, Mydrs, Social Securit'i/ Board 

A NALTBEB of r ©productivity commonly utilize the female net re^n'O- 
l\^ duction rate (or else the ^^intrinsic rate of increase^^ determined 
therefrom). There is calculated the number of daughters that 'will bo 
born to 100 females who start life together and are subject to specified 
fertility and mortality rates. Instead of relating daughters to females, 
there might just as readily be computed the sons that will be born to 
100 males, ^ Although at first glance it would seem as though rates for 
men are without meaning since women actually bear the babies, it 
should be remembered that where there is a mother, there must also 
be a father. Of course, one man could be father to several babies in a 
given year, but on the other hand, one woman could give birth to twins 
or triplets. This paper will first examine the theoretical aspects of male 
versus female net reproduction rates and then analyze actual data for 
the United States.® 

Digressing a bit, it may be pointed out that the usual definition of 
the net reproduction rate for women may be, and in practice usually is, 
modified somewhat in order to facilitate calculation, Instead of using 
age-specific birth rates based on female births as called for by the defi- 
nition,^ rates based on total male and female births may be used. The 
necessary adjustment is made by multiplying the sum of the products 
of the age-spcciflc birth rates and fomalo aiu'vival rates by the pvopov- 
tion of births that are female.^ In actual practice such total ngc-specific 
birth rates are often available instead of the female age-speoifle birth 
rates required by the definition. 

In a theoretical stationary population, although the age-specific birth 
rates for men (paternal frequency by age)^ differ from those for women, 
the two net reproduction rates will always be the same. However, be- 
cause of varying sex proportions at the reproductive ages, actual popu- 

* Thlfl dovJcQ waa ilevdopcd by Profcaaor B. I, Quinbol (aco KucjzynakI, Robort II., F^riiliiu and 

p. 3G). 

* Kuozynskl on pp, 30-38 of FotIUHh and Reprodticfion onlaulatoa rcproclualJon ratca for bolL Boxes 
for Franco nntl moVos BOmo nntilyaea ol ilio dlfforonoo betwoon Hio two mica. ITowovor, nn /or ns tlio 
nulbor knows, tbo llicorolioal oapoota of Ihia subjoot na well na i(a applIcoUon t.o Unilod Blnlos dnU 
Lovo iiovor boon fully oxiiininod, 

< For an iHualratlon of Iho Ihcorotical molliod of calonlnlpiiR not rcprodiiaiton rates, hco Dublin, 
Louis I., and Lolka, Alfred J., Ltngth 0 / Life^ p- 216. 

* This proooduro is followed by Kuosynskl (sco footnote 2). For nn analysla of tlio aacurfloy of llils 
approximate motliod bco Myora, Ilobort J., ‘'PopiilaLioii, Dirtli, nnd Mortality 'rronda In llio United 
Btafcoai" rmusac/i'orw aftha Actuatial Sacitly of America, Yol, XTA» May lOiO, p, 10 L. 

^ I.Q. ratio of blrtlia to fathers of a eiven ago to totnl number of men of that ago. 
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lations frequently Rive ilifTerent vnlur^a when KcqmratC! eakulnLiona ara 
made. If there in n lempornry exem? nf fenmli*i4 nt the reproduetivo 
ages, ngc-«|jeeific r«uw and the net roirriHluelion rate calculated 
for women will be relatively low os rnjnparetl with llifw. eonipulcd for 
mcu. For example, « palculatioii roveriJig llin experienre in France dm- 
uig 1020-23 gave a net re|»rodueli(*n nUe cjf 07.7 for women and 110.4 
for men,* This large difTcreiice is r<>fnlily explained by the atnalier num- 
ber of men in the. reproductive iigert n« u result of the ravages of the 
First World War. 1 1 1« not always iiosmIiIo to say wlietlier in a given coao 
men arc over-rcpreaejrled ur women under-reprc-.'^enletl in the. iropula- 
lion (or wee ecm). Thcrcfofo, il wu'ina tbnt eoiiHideraliou might well be 
given to the ponaibility of uning the iiiali* rain ns well na the female 
for an index of the “inlrinHie rale” of popidnlion growth. 

One cause of differonceK between ibo male nnd feinidn net roproduc- 
lion rales ns cniculalcd for n given pupniulioii is ii lark of balance be- 
tween tho sexes at llio roprodiiclivif ages. 'I'wo waj’.s Hint Ibis can 
occur (or appear to occur) arc Ihrough iinmigrniioa and through mis- 
statement of age in cciiruh reporting. The folhiwing diKCUKHton will ex- 
amino tUcso two factors, using os n base ti liyjmlbelical slutionary jiopu- 
latioa resulting from 100,(100 female birtbs each year in the past. 

Table I shows the effect of excess female iinndgralion (namely, 
10,000 aged 20 in each frrturo year) on the ealeulaliul net reproduction 
rate based upon tho assumption Ural Ibis influx baa no efTeet on the 
number of births. This is quite possible, sinco Hio loliii male population 
is not ohnnged, so that tlm lolnl mimbor of rnorringes and birlliH might 
conceivably remain os before. Prior to iminigrnliun, it Ims been assumed 
that the birth rate set down in column 3 would bo in clTcuit so that the 
number of births would bo ns in column 4 . Tbc.se rntos woi o so selected 
as to result in a not reproduclion rate of exactly 100, 

After 30 years of immigration, tho age dialribulion of Ibo female pop- 
ulation is ns shown in column 6, The ngc-8pc.o,iric birth rates at tliia 
time are obtained by dividing the births of column <1 by the larger popu- 
lation of column fi and result in a net reproduction rate of only 01.3. On 
tho other hand, in such a population tho net vcprodviction rale calcu- 
lated for men would have remained at 100 llu'oughovjt the entire period 
rather than decreasing steadily as did the female rale, If the excess 
female immigration were to cease and the number of birtlm continue 
constant, the female net reproduction rale would grinlually inercaso 
until after another 30 years it would again bo 100, In ibis particular 
inetanee tho male not reproduction rate seems to be the more reliable, 

* Boe footnoto 2. 
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TABLE I 

EFEECT OF IMMIGRATION ON NET REPRODUCTION RATE OF STATIONARY 
POPULATION* WITH ABBUMBD AGE-SPECIFIC BIRTH RATES f 


Age group 

Ui 

Prior to immigration 


After 30 yoora of ImmlKralion 

Women 

(2) 

Birlb ralot 

(a) 

Women 

(B) 

nirllv tnle) 

(fl) 

15-10 

457,285 

52 

23,770 

457,266 

62,0 

20-24 

451,278 

130 

66,000 

500,002 

117.1 

25-20 

443,780 

120 

63,264 

402,580 

lOB.l 

30^4 

435,036 

80 

34,861 

483,542 

72.1 

85-30 

420,307 

00 

25,684 

473,286 

54.1 

40^4 

415,333 

20 

8,307 

401,006 

18.0 

45-40 

401,224 

1 

3 

1,204 

446,341 

2.7 


Neb raproduotion rato, prior to immigration^ ^100.0 
Net reproduolloQ rata, after 30 ycara of immigration’*^ «a01.3 


* Daaed on U, 0. White Females 1020-31 Table. It la aaamxicd that there nro 10^000 lenialQ Imral- 
granta each year In future (all at age 20). 

t These ratea aro arbiLrnrily sot down and apply prior to immigration. 

t It Ib neaumed that the number of births by ago of mother are not ohanged by the fomalo Immi- 
gration, 

\ 1000 limes oolumn i divided by columii B. 

if Obtained by oumulallvo mullipJioaUon of oolumns 2 and 9i Llio result bolng llion multlpllod by 
.4804 (the proportion of girl blrtba baaed on n box ratio nt birth of 106.0) and cllviclod by 1|000,000. 

** Obtained by oumulatlvo multiplioatlon of columna 2 ond 0, iho reauU boing lb on multiplied by 
.4804 ond divided by 1,000,000. 

but of course it is recognized that excess male immigration would pro- 
duce exactly the opposite result. 

Similar to the effects of immigration, the ravages of war in depleting 
the ranks of the young men could have the effect of producing a rela- 
tively low female net reproduction rate and, correspondingly, a rela- 
tively high male rate. After conditions had had a chance to etabilizo, 
it is quite likely that the two net reproduction rates would again ap- 
proach more closely. 

Table II deals with a stationary female population in which there 
are assumed to be certain arbitrary biases in the reporting of ages; how- 
ever, it ia hypothesized that there is accurate reporting of the ages of 
mothers in connection with the births. In accordance with United 
States population characteristics women over 30 are assumed to under- 
state their ages (10 per cent of those in each quinquennial age group 
understating by 5 years and 5 per cent undorstaiing by 10 years with 
the other 86 per cent correct), while those under 20 are assumed to 
overstate (10 per cent overstating by 6 years), with tho.se between 20 
and 30 reporting correctly (or with counterbalancing errors). A sot of 
assumed ^'truo” birth rates has been Bolected to apply to the correct 
ages of women, namely the same as in Table I. The applicaLion of these 
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AMKIUCAN HTATimcAt- ARaoClATIOH- 

TAni.B II 

BFtWCT DK fllA8 IJf nmmriNO fir ACIK* r*N N'KT nr.l'KfillWC'rHlN KATE 
Or«VATIONAHV PiirUUTKISI wnil ArKUMlCU 
A(iF^I’J«;iHC HlUTll 1IA1F>1 


Afici mmp 

ift 1 

Rrmjp j 

' 

J 

1 

"s 

XViTnir-it in 
nrrfiip f^irbiA.!) 

•lUilWricd* 

fhR (41 


fsirlVia j 

ih 

birlh fAUC 

Cl) 

'TmJtAn 

m 

.1. I 

1*1 

» 

(0) 

10-14 


i 




10-19 

157 .W 

h2 


4 57 

62.9 


46i:,5r7« 

MM 



IM.J 

25-51) 


ViM 

M/2M 


101.7 

30-34 




ITil.fWl 

80.1 

35 -3d 


m 


421. (m 

00.3 

^0-44 

116. .U1 

20 ! 

W.3W7 ! 


20.1 

45-40 

401,221 

3 

1.2M1 

3i0.;in 

3.2 

60-51 

3^2.710 

— 


•i 

— 


NbI ropnxluei^ou w(e, no blwif « 100.0 
Noi »w;v.a 


^ It b it«nifn^ (lin( dll lifM frihtfl {n (ho f<»ma)e (Mjtmldliopi anO ttiAl there h none in the daln 
iledUag viih aitca o( iDCrihom for ilie Mriba. 

] BiueO on U. B. milo Fenwtea lOJO-31 Td)»)«. 

( Tbtdfi ratwi ard arbitrArily Rci down otvd a.ro ammcil (i.ir Itic purtmo ot ihla dU«^i^loit to b« 
iheoroilcalty nita Auch m woutdbo ohtnined !f noMefH in one reitciiiinn 

t IQOa Umoe oolunm 4 divided by oolumn A. 

t Oblainod by outnubiiWa rnutUpUeaVltin of coIgmoA U nnd 0, lUn rmuU belnn then by 

.4804 (ihft protrarlloii of girl bliilwt b&Aod oa a nfcUo m birth of lOfl Of aniJ diyfiJt^l by itOOOtOOO. 

^ Obufnodby oumuUvWomoUip)lt!»iit>n of nobimm 9 ami ft. iht^ rmwU Winn Ihtn maUipfiwiby 
.460f and divided by UOOOcOOO. 

rfttea to tho "truo" fcoiftio populivlion rc-'mlUf in llio l>irlljH uhown in 
column 4. Column 6 liata Iho populalion «« it iniRlit prcHuinnbly be re- 
ported by ft ceneuB, while column 0 Riving llio ''ropoiicd” birlli mtea 
leaulta Jroiu dividing llio totul birtlia by total rviioiled women. Tho.se 
rattor agc-spccific birth rfttea produce a net reprodAicthm rate of only 
93.2 50 tliftt the ftBsuinod biiva in age reporting wna resiionsildc for a 
7 per cent error. 

Another cause of difference between Ibo net reprodiii?lion ralc.s for 
men and women is the immaturity of llie population even thougb at 
each ago there is n perfect balance between the acxe.H. 'flic tact tlmb 
fathers are, on the average, older than molUcrs tonda to jiroduco in- 
stability from a fertility standpoint. Tlnm, for example, in a growing 
population husbands of a given ago arc the atirvivoi's of rolalivcly fewer 
births than their wives. Tho malo population is thus relatively nndov- 
leprosonted so that tho mole not roprodnction rale will ho liiglmr than 
the female one, This may bo seen in tlio speciffc oxamplo given in Table 
in. There tho Assumed population is based on an iiicrcaaing pcrconlago 
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reduction from the basic stationary population for each age group after 
age 20 for both men and women. The further arbitrary assumption is 
made that the births to women in a given quinquennial age group may 
be taken as applying to men 6 years older./ Again the age-specific birth 
rates for women are those of Table I. For this population the neb repro- 
duction rate for men is 106.0 as contrasted to 100.0 for women. Thus 
immaturity of population® may result in a sizable diilereniiah 


TADT.E III 

EFFECT OF IMMATUIIITY OP POPULATION ON NET REPHODUCTION 
HATE OF ASSUMED POPULATION* 


Ago 

group 

(1) 

Stationary 

populabionf 

Assumed 

population* 

Assumed 
birth rate 
for woment 
(0) 

nirlliB to 

Birth 
rnlo for 
men** 
(0) 

Women 

(2) 

Mon 

( 3 ) 

Women 

<4) 

Mon 

(6) 

Women ^ 
(7) 

Monll 

16-10 

467,283 

472,706 

467,283 

472,705 

62 

23,770 

— 



20-24 

461,278 


428,714 

442,102 

130 

56,733 

23,770 

63.8 

26-20 



300,407 

411,285 

120 

mvMjwm 

68,733 

136.6 

30-34 

436,038 


370,202 

380,627 

80 


47,020 

120.0 

36-30 

420,307 

430,668 

341,118 

340,240 


20.407 

20,023 

&1.8 

40^4 

416,333 

422,242 

311,600 1 

310,082 

20 


20,407 


46-40 

401,224 

403,407 

290,867 

282,386 

3 

843 

0,230 

22.1 

60-64 

382,740 

378,847 

218,781 

210,261 



813 

3.4 


Not reproduoLion ralQ bnacd on women tt ^100,0 
Not reproduotion rato bjised on montt^IOO-0 


* Assumed popuintlon is 100 per oent of slatlonary population (bqo fDolnotot) for ngca 16-10 1 
OB por oent for sgM 20-2'l» roduoIriB by 6 por oonl for oaob qulnquonulnl ngo group to 06 per oonl for 
Bfics 60-64. 

t Based on U. S. White Males and Fomalcs 1020-31 IJfo Tnbloa with 100,000 fomtvlo and 105iGOO 
mnlo births annually. 

t These rales nro arbitrarily sot down. 

Column 4 timea column 0 divided by 1000. 

^ It ie arbllrorily assumed llmt Iho luimbor of births to men In n isivon ngo group is Iho samo ns 
for woman 6 years younger. 

** 1000 times column 6 divided by column 6. 

ft Obtained by oumulnLlvo muUiplIontion of columns 2 and 0, the result llion being muUiplicd by 
.4801 (the proportion of girl births based on n aos ratio at birth of 105,0) and divided by 1,000,000. 

Obtained by oumulalWo muUipUoatlon ol oolumne ft and 0, iho roaulfc then being in\illlp\led by 
,4004 nnd divided by 1,000,000. (The proporllon of girl births is used ainoo Iho malo elallonary popu- 
lation. figures of oolumn 3 aro baaed on 106,000 birtlis; the proportion of malo births, ,6130, divided by 
1,060, equals .4804). 

As the population matures in the above example, both the male and 
the female age-specific birth rates cannot remain constant; one or tlio 
other must change, Tlio common usage of only the female net reproduc- 

^ In 1030 iho avornno ages of molliora nnd falliors wero 27.0 and 31.6 rcspcollvoly, or a difToronilal 
of 4.6 years (onloulatod from Tnblo M, p. 6, Zlirffi, jSr(i7f6irf6, a Jid In/ant MortalUu Statialics, 1030). 

A Inoidonlally, it may bo pointed out that noiio □( tlio major countrios has nnywhoro nonr a mnLuro 
population, although soino suoli ns Franco nnd tho Scandinavian counlrica moro nearly npproaoh this 
condition than do olhore such as iho Unilod Bln tea and AuaLralla. 
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Uon rale itt nsRiiming lliat Ihc remain «Ke-«peclGc Inrlh raloa will remam 
consiatit inU) the fuluro mnkea the lacil aoHUinplion that Iho mnlemtca 
will vary. There secina to he no more loKie in aneh an aftauniplion than 
in oasuming that male ratea rcnmiii conntant with the (cmalo ratea 
changing in accordance, 

Next, Inruing our attention to actual figurca for tlie Uiiilcd Slates, 
male and female net rei)rDduct)on mien are preatuUt'd in Tnble IV. It 
should be pointed out thalainco thcHe fignrcK are for all rnew comhinctl, 
they may he open to crilicinin a» perUuniug to a noii-homogcneous 

TA«I.B IV 

NET IlErnonUCTION 1UTK8 Vl>H MEN ANO WOMEN. AI.I, IIACEB COMHINED, 

IMO'M* 


CaUndur 

Dn&<l)uiit«d mlta 

AdJiiafl«tl rAlo^l | 

HaMo of rnula 
lofomAlfi ml a 
<tv&r 

yMtr 

Kt«tt 

Woni«ti 

Men 

Wo men 

1020 

12KB 

117-4 1 

lat.t 

IM.H 

103.7 

1230 

106.7 

ttH,7 ; 

116,2 

KH.ft 

106.1 

10^6 

07,1 

BOrQ 

ICK.O 

«d,l 

lOfl.a 


* Bmd on aKo-«p«o^ad btrUi oileuklotl (ram odnaui daUt* aot proporUoti al (from 
QOiuiua reporta). ADd Die npplicflbiotJ.B, (IDl^ lil fnriba lOaOcaleulnUon, 10^-0 Uor 1P30, 

and \Q36 MolropollUn TabU ivt lOlU), with luniiyid ol^inlnad by wdubilnR ¥fldU onea by 0 and 
oolored oae« by I, 

i Adluaiod lot uiidar-rqpofUns ol blrlha did )>«r «4nl QomplelaK 

group. However, there la always the qucalUtu of how far la auh-dlvida 
in order to obtain homogoncily. At any ovenl tlje.HO rnlcfl are crudely 
indicative of the roproducUvity of the country oh a whole. Moreover, 
those data aro being used primarily to illustrate the difTorcnccs result- 
ing in reproduction rales as calculated separately for men and women. 

I?roni this tablo it may bo seen that the male rate has always boon 
appreciably higher than the female rate. In 1020 the rolntivo diffcrenco 
was only 4 per cent, whereas for 1030 it was about 8 jicr cent and tor 
193B almost 10 por cent. There has been considerable discussion in 
demographic literature over tho fact that the adjusted net reproduction 
rate (as calculated for women) fell below 100 shortly aflet 1030. How- 
ever, the rate for men is still safely above the replacement level, al- 
though it has declined rapidly suico 1020. Perhaps tho fear that the 
United States is not currently reproducing itself (biiscd on the fomnlo 
net reproduction rate being below 100) is unfounded since tho rate for 
mon is well over 100,» It is impossiblo to say wlucli rate is the Iruo one; 
perhaps tho correct answer lies soinowhoro between, 

* tiioWwH^y, ndiuqtod netrepfodiidllon lAtQ for \romqn JnoroMoU ftflor fWS. boliig lOl.O for 
i03B oomptred wttti 04,1 (at lOOS, Mit1«nleoliitvenoib««D obUifaedloryeAn jilUr 1P3B. 
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TKe difference between the net reproduction rate na calculated sepa- 
rately for men and women is explained by the variation in the relative 
proportions of men and women in the population ns shown by Table 
V. The upper portion of the tabic indicates that at each ago between 
16 and 36 — ^by far the most important child-bearing period — there were 
about 2 per cent fewer males than females in both the 1920 and 1030 
populations, However, according to the stationary population distribu- 


TADLE V 

SEX BA-TIOS* FOR FERS0N8 IN CntLD-DEATlINa AGES 


Age of womon 

Ifnlted SUtoa populnlloa 

1020-31 Whilo 

1020 1 

1030 

lilfo Tnbloat 

Hallo lor Mon of Same Ago^ 


10-14 

101.6 

102.2 

103.0 


08,3 

D 0.4 

103,4 

20-24 

06.3 

00.4 

103.2 

26-20 

00,8 

07.7 

103.0 

30-34 

104.8 

100,1 

102.8 

36-30 

110.1 

103.3 

102.4 

40-44 

107.4 

107.3 

101,7 

46-40 

117.8 

108.0 

100,6 

60-64 

116,3 

UO.l 

00.0 

Ratio for Mon 6 Yoara Oldor^ 

10-14 

8 fl ,7 

07. 0 

102. Q 

16-10 

06.2 

02.1 

101.8 

20-24 

06.6 

87.8 

101.3 

26-20 

0 Q .8 

01.7 

IQO.O 

ao -34 

103-4 

102,7 

100.2 

3 M 0 

88.8 

01,3 


4(M4 

101.0 

06.8 

07,1 

46-^0 

06.8 

02.0 

04,4 

60-64 

85.6 

86.3 

00.6 


* Mfilos por 100 fomnles. 

I J3ascd on BlfillonAr^' popufaLton supported by 100,000 births annunlly of which 48,040 nro fomtile 
(DDirEiapondine ton sox ratio at birth oi 105,0). 

{ I.e., ratio of number of men in given quinquennial age group to numbor of women in so mo ngo 
group, 

6 l.e.p rotio of men in next oMor ago group to woniDn In given ago group, 


tion, there should be about 3 per cent more males because of the greater 
proportion of male births. This is all the more confusing when it is con- 
sidered that in the past male immigration has exceeded female immigra- 
tion, The relative over-representation of women at each ago (or con- 
versely the undcr-representation of men) amounts to about 6 per cent 
and is a partial cause of the difference between tlie two net reproduction 
rates. 
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Tho companson of men and women of the same age in fcim upper por- 
tion of Table V indicateH a lack of balance that might be caufled by 
either immigration or miflatatorncnl. of age* The data in the lower por- 
tion of tlic table in comparing men to women C years younger takes into 
account not only the above two factors but also the immatiuity nf the 
population. ThviSi wheveas for Q statiouavy population the ratios up to 
age 35 should have flhown about 1 per cent more malcrt, actually they 
indicated as muoJi as 10 per cent leas. Therein )>rol>a!>ly lies the explana- 
tion of the differential between the two net reproduction vatca, Ab may 
be noted for ages 16“34j the 1020 figures are, jn general, closer to tlio 
fitation ary population figures tJmn arc tlic 1030 ones. Tins explains wliy 
the differential for the 1920 rates is sinaller than that for llie 1030 onoa. 

The three hypothetical cases considered previously throw some light 
on the difference between the male find female ratc.s for the United 
States, On the one hand, past immigration being jnostly male would 
tend to make the fcmalo rate higher, while on the other Itancl, clolihcrato 
underafcatemenfc of age by women and the general immaturity of the 
population would toiad to make the iiinlo rate higher. Undoubtedly, 
the effect of the latter two factors has more than ojTHCt that of tlie first. 
The coimtevbaloncing effect of the immigration factor has been consid- 
erably negated in respect to the 1030 and 1036 figures Imoauso of the 
decreasing trend of irninigratioii since 1020< TJiis perliaps axplaiuK tho 
increasing diffei'oiitial between the male and female rates. 

It is difficult to say cntegoricnlly whollior tlio male or the female rata 
should be used in any particular cuhc. Perhaps the moHt adequato 
method of analysis is to utilize tlio two rates as a range within which 
the value must Uo rather than merely using tho female ralo as 

is commonly done. 



THE RELATION BETWEEN THE DESIGN OF AN 
EXPERIMENT AND THE ANALYSIS OP VARIANCE 


By A. E. Bhandt* 

Soil Conservation Seroicej l/nited States Depart7nent of Agriculture 

I DO NOT propose to present any new designs or any new relations be- 
tween the design of an experiment and the analysis of the results but 
rather to present some of these relations in a way that has helped me to 
gain a fuller understanding of various designs and the analysis of vari- 
ance appropriate to them. In addition, I believe this method of presenta- 
tion has enabled me to assist some of my students to gain a more com- 
plete understanding of these useful tools. 

In the beginning of our study of the analysis of variance, if but one 
criterion of classification were involved, most of us were able to calcu- 
late separately the total sum of squares and the two partitions of it, 
that isi the sum of squares ^'between groups*' and the sum of squares 
'SviLhin groups.” As for the number of degrees of freedom corresponding 
to each sum of squares we learned a rule which might be called the rule 
of ^^one less.” Thus, the total number of degrees of freedom was one less 
than the total number of observations and the number for ^^between 
groups” was one less than the number of groups. A bit more difficulty 
was met in applying this rule to the within group partition, since it had 
to be applied to the groups ecparalely and the rosulUs summed, hence 
tlic more convenicnl scheme of subtracting the number of degrees of 
freedom for '^between groups” from tlie total number came into 
ratlior common use, If the number of groups was at all large, this con- 
venient scheme of subtracting was used to determine fcho ^Svithin 
group” sum of squares as well. As the experiments became more com- 
plex some of iia calculated the -total sum of squares and the several 
easily computed partitions of it and then, by subtraction, lumped what 
was lof b and f requen tly labeled it remainder. 

Snedecot (6) in his little book Calculation and Interpretalion of Analy- 
sis of Varia7ice and Covariance f which hns boon out of print for some 
time, has done just this in example 3. In fact he says, '^Tlicre is no prac- 
tical way of verifying the foregoing eomputiiiions save l)y repetition.” 
Other means of calfuiliilion are, of e()ur.H(‘, now Icuown. Oiu' wlih^li ap- 
peals to mo as convenient and illuminating invnlv<'.s Uie (nniluaLioii of 
the individual d(3gr(M?M of fn‘(‘(loiu. Tlu^stj are variously known as parti- 
tions of rank one, qiuulriitic, forms of rank one, inde\uMuUmt eoiU]nui- 

* A impor prcflCuliHl at ilia l()2iut Aimiinl McoliuRor tUc Auiotioau HLatiKiioal Aa^iagiuLiou, Chicfito , 
DoDoniber37, 10-10. 
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sona, orthogonal comparisons, individual comparisons and individual 
degrees of freedom, Cochran (1), Snedecor (7), Eisher (3), Irwin (4), 
Yates (8), Craig (2), Madow (5), and others have discussed tliese forms. 
To illustrate, I shall use the yields in bushels per acre of two varieties of 
corn, A and Bj grown on acre plots in five different years. The data, in- 
dicated computations, and results are given in Tabic I. 

Each row in the table represents a function of the individual yields 
which serves aa a guide in calculating the sums in the second from the 
last column. Each row except the last represents an independent com- 
parison between these individual yields. The coefficients in the last row 
arc secured by adding those in the columns immediately above and 
make up a function which provides a partial check on the accuracy of 
the second from last and next to last columns, The sum of the divisors 
must check with the sum of the squares of the coefficients in the last 
row. The sum of the sums must check with the algebraic sum of the in- 
dividual yields indicated by the function in the check row. The divisors 
are the sums of the squares of tho coefficients in the corresponding func- 
tion. The sum for any row is the algebraic sum of the individual yields 
indicated by the function in that row, The total sum of squares in tho 
summary must check with the total sum of squares calculated from the 
10 yields as follows: 

C16.51)2+(12.92)2+ . ‘ ■ +(13.28)^- (220.45)710 

= 6794.0465-4850.8202=934,2263 

In factorial experiments other partitions of the total sum of square, s 
become important and it becomes necessary to isolate them. Yates (8) 
in The Design and Analysis of Factorial Experimenis pre-sented a fac- 
torial experiment on potatooswhich involved two levels of nitrogen, two 
of potash, and two of barnyard manure or 8 treatment combinations in 
all. The field plan consisted of 4 replicates in randomized blocks. Tho 
structure of this experiment may be specified by the following subdivi- 
sion of the total number of degrees of freedom: 


Tatilw H 


Comimi’isons 

C/F 

BIocIch 

3 

TrcatmoiUfl 

7 

Error (bl o ck X tvo atm on 1) 

21 

Total 

31 


However, the factorial dc.sign makes it po.ssiblc to isolate each of the 7 
degrees of freedom for treatment. 
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FOn RANDOMIZED BLOCK EXPERIMENT 
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Yatea haa done this fully. In eo doing l\c placed in a table the signs in- 
dicating the algebraic sums from wliicli the individual treaUnent com- 
pai'isona may bo computed. I sludl u.se nil extcimioii of lliis table for all 
tlio computations presented by Yales and to show the relation between 
tlie design of this 2X2X2 factorial experiment and the analysis of vari- 
ance appropriate to it. The iudicated operaliouH and the comiilelecl cal- 
culations for each of the 31 appropriate coinpariaoim among tlic 32 plot 
yields nro given in Table III. 

From the many pos.siblo sets of comparisons nmong the 4 main block 
totals, I have selected one which is easily formed. Thus, for one degree 
of freedom, the total yiokl for block II is subtracted from that for block 

I, for a second, twice the total yield of block III i.s miblrflclcd from the 
total of blocks I and II, and for the thinl, three times the sum of the 
yield of block IV is subliaclcd from the sum of the yields of blocks I, 

II, and III. By a similav Bcheme, the signs may bo written for the 3 
main effects. Thus, for effect of nitrogen, nil plots receiving uitrogeu 
are given n plus sign and nil those not receiving nitrogen a ininu.s sign 
and similarly the signs are assigned for potash and barnyard manure. 
Since the remaining 26 degrees of freedom arc secured by multiplying 
one or more of these 6 together they should bo checked carefully. The 
first condition that must bo fulfilled is that the sum of the coofficiGiits 
in any line must be zero. Tho second is that Die sum of the in'oclucUs of 
coi'Tosponding cooffieients in each combination of two lines must be 
zero. 

These conditions being fulfilled, tlic remnming 4 treatment compuri- 
eons ore derived from tho 3 main effect coinpaiisons by multiplication. 
Tliua, the comparison for the mtornction which involves nitrogen and 
potash (iVJt) is formed by multiplying the coeiliciontfl in the N line by 
tho corresponding ones in the K line; that for tho interaction between 
nitrogen and barnyard manure (NM) is formed by multiplying the co- 
efficients in tho N lino by the corresponding ono-s in tlio M lino; that for 
the RU is formed by multiplying the coefficients in the K line by the 
corresponding ones in tho M line; and the coinparisou for the triple in- 
teraction (NKM) may be formed by taking the product of corrc,spond- 
ing coefficients in the three lines, N, K, and M or by multiplication of 
corresponding coefficients in. one of the following combinations of lines 
N nnd KM, K and NA[, or M and NK> Tlicse 4 now compari.sonB must 
be chocked to make certain thcyrulJlll the two critcrin given above. 

Tho estimate of error in this example is based on tlio failure of the 
treatments to produce the same result in tho different blocks, that is, on 
the interaction of treatments and blocks. The comparisons for error, 
then, ore formed by multiplication just os tho treatment intcraGtious 
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were above. Each of the 7 treatment comparisons is multiplied term by 
term by each of the 3 block comparisons to produce the 21 error coin." 
parisona. Before proceeding further the 31 comparisons must be 
checked to be sure they fulfill the two given criteria. 

Having detormiiied that the 31 functions are orthogonal the check 
function is formed by summation. As in Tabic I, the sum for any row is 
the algebraic sum of the individual yields incUcaied by the function in 
that row and the sum of squares divisor for any row is the sum of 
squares of the coefficients in that row. Another column of divisors, 
which maybe called the effects divisors, is added for obtaining the main 
effects and interactions in the sense used by Yates (8). An effects divi- 
sor for any row is the sum of the positive coefficients in that row or, 
what amounts to the same thing, one-half the sum of the absolute values 
of the coefficients. 

The treatment sums are identical with those given by Yates (8) in 
Table 7. The effects which are given here in bushels per acre, if con- 
verted bo English tons per acre also agree with those given by Yates. 
The results of the analysis of variance are given in the Summary of 
Analysis. The total of the sums of squares must check with the total 
sum of squares calculated directly from the individual yields. Thus, 
each of the 31 degrees of freedom lias been calculated in an easy and 
convenient manner. These are easily assembled to produce a typical 
analysis of variance summary. However, tlic greatest value of this pre- 
sentation is not as an aid to compulation but as a moans of explaining 
just wliat an orthogonal comparison ia, its correspond cnco to a degree 
of freedom, and the unique relation between the form of analysis and an 
experimenlal arrangement or design. 

This method of preseiiLation has been especially helpful in dispelling 
the confusion which the device known as confounding has produced 
in some of my students and co-workers. To illustrate, we will do as 
Yates (8) did, reconstruct the analysis of this experiment on the sup- 
position that it was designed so as to confound the triple inLcraction 
with blocks and that the resulting yields were identical ^Yith those ob- 
tained. This arrangement is indicated in Table IV. All the comparisons 
in Table III have been put in Tal)lG IV with the additio]i of 4 more for 
blocks to provide 7 comparisons or degrees of freedom for the 8 blocks. 

Wo now appear to have 35 comparisons or dcgr(’cs of frc(!dom. Tliin 
is due to the fact tlmt not all arc independent or orLliogonal as slioivn 
by the failure of the check function to check. Upon cxamiiialiou, we 
find that the contribution to the total sum of squares corrcsponcling to 
the triple interaction, IS! KM, is identical with that for the fourth parti- 
tion for blocks. This comparison must be deleted from treatiiienU since 
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it haa been confounded with blocks by the design. Likewise the last 
three contributions to error which avc interaetions iiivolviug hlKM and 
original blocks have been confounded and must be deleted from error, 
The analysis of variance may now bo suminarizcd as shown in Table 
IV. 

Tile device known as partial confomiding oITcrs further use for Lius 
method of presentation. Some etudenta and also some cxperimcntcra 
find it difficult to determino the arrangement of troaimenU in sub- 
blocks which will produce the partial confounding of the dosirod inter- 
actions or to detonnino which inloracLionjj are partially confounded by 
a given arrangement. In arranging iho troabmonta totally to confound 
the triple intevaetien as may be observed in Table IV, the ferfciUzev 
treatments were assigned so that all minus terms of the triple interac- 
tion functions would fall in aub-blocks 7il, II A ^ IIIA^ and IV A ^ and 
all plus terms in 75, II IlIB, and IVH* Partially to confound the 
NICM interaction in blocks I A and IB, llic NK interaction in blockxS 
JIA and IIB, the NM interaction in blocks 777A and 7775, and the 
KM interaction in blocks 7F-d and IVB^ requires only that tho plus and 
minus terms for an interaction bo grouped in tlio desired pair of sub- 
blocks. 

I liavG attempted to show how the tabidaliou of individual compari- 
bom may assist one in understanding and in helping otheiH to vender- 
stand varioua experimental designs and the corre.s ponding appropriate 
analyses. Though tho scheme may be used as a form of oomputnLinn, 
it becomes cumbersome when the number of comparisons becomes largo. 
However, for a reasonable number of observations, Lho table of com- 
parisons can bo act up in avicb a manner, when tho experiment is de- 
signed, that tho analysis of the results becomes a matter of more routino 
calculation, s. 
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SOME PRACTICAL USES FOR HYPERBOLIC GRIDS 
Bt HEnDBiiT G, Smith^ 

S o MUCH stfitistical work is performed with approximate data that 
this writer has long held the opinion that approximate methodg also 
are frequently jus billed, both for treating the data and for rough chock- 
ing purposes. Again, where approximate solutions will serve, these may, 
in many instances, be obtained readily and easily by graphic methods, 
particularly where the functions considered will plot to straight lines, 
making interpolation eaay.^ 

Hyperbolic, or reciprocal, grids are a relatively unknown and, for 
that reason, rarely used type of graph upon which certain functions will 
plot either as a continuous linear curve or as a broken series of linear 
curves. For rate studies and for purposes of obtaining weighted arith- 
metic averages graphically, the hyperbolic grid will frequently render 
great service, The justification of the present paper is that nearly all 
standard texts on graphics seem to ignore the hyperbolic grid entirely, 
or give it inadequate treatment. Perhaps the host generally available 
explanation of this graph and its usage occurs rcspecLively in Lhc graph 
paper catalogs of Keuffel & Esser Company, Inc., and of the Codex 
Book Company, Inc.; and, in the latter, references are made to two 
articles and to a Codex leaflet whicli further describe the uses of the 
hyperbolic grid. To whom should go the credit for Imving devised this 
type of graph seems to be unknown, for ilic present author has no- 
where been able to note reference to its originator. 

Ready-prepared hyperbolic graph papers, conveutioiially ou paper 
SyXll in size, may be obtained from manufacturers of graph papers, 
and, on these commercial papers, rulings arc aiilEcicntly numerous to 
provide for reasonably accurate plotting and interpolation. The hori- 
zontal axis, or axis of abscissas, is calibrated according to the reciprocals 
of the numbers printed on this scale. The vertical scale, or axis of ov- 
clinatos, is customarily graduated arithmetically, and the numerical 
values given to these gradiiatioiis maybe largo or small as desired. Tlic 
vertical scale is gradunled from zero (0) in both po.siLive and negative 
directions, if desired; the horizontal .scale conventionally begins with 
unity (1) and is oalil)nvled i)Ositively to the riglit to inhirity 

' Tlio writer M'liiliCfi to ttokiunvlodgo Ltio oourlc“»y ol Mr. Tl. von lliilm, Washiriglon. ID.C., wko 
kindly rend and oriticined Lho (irnL (Irnft uf tlim paper, niicl noino of wliofio ButfKcaLionH linva been incor- 
porated in lIiiB rovi/^ion, 

’ 8c 0» for Qxaiiipto, tlio writnr'fl Fio^iTino ^oith (tropha and Scales, Mlnnford Uiilvof-ftity rrc,sfJ, 1U38, 
n email trcnllao dcvoLcd larf(c1y lo cxplnnntiona niid illu.'^lrnlionii of lo^nriOtmia graplia and Bcalca for 
“flaurLiiK." 
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By plotting various functions of a? (that is, the y^s) to infinity on the 
abscissa scale, the weighted mean over any abscissa designation may ho 
found for the ordinate values up to that abscissa point, This is because 
the various moans lying on any one given straight line, if plotted 
through converge upon the same point at infinity. The same rcsulla 


FinURliJ I 

LAYOUT OF UBCXPHOCAL bcald 


1 

For conveniencG, UBft ruler liarln^ 1 
For 1, Plot 

\ rr nriC'iT 

30 divisions In giveu lengtlu Them 

, . V ■ 1 1 I 1 1 : 1 1 ; 

,l/l) X lOO Units to loft of 03 

For 2, plot 

Por Plot 

For 10, plot 

For go, plot 

(Ths riguroA In parenthosoo ora tho ' 

reclprocalg. or the nunbate plotUd) ' 

1 

(1/2) X 100 Units tp iDlb pr'oo '^i I 

a/6) X lOO ujiltB 

; 

(l/io) X lo6 uAlt 

1 

(l/ftO) X 100 unit 
1 
; 

Lj 

1 M I U TT- 

:o left of Qo 

i I 1 ! 1 1 p 

1 to loft or 

9 lo left* or Oo“i! 

1 j ;;;; lA- 

1 ; ; 1 1 ' B'fcoi. 

II 

U-LLiLi-iJ 


Tlio Azi5 of absoiftena, la noMtifilty l]io r4olproo«l eonlo. FiBMrcd mny bo iiacd nn Ihoy ftpponri or 
na tboy would ftppoAr if oaoH woro mwlllpllcd pr dWldod by ah Inlogrnl powor of 10. Nonnnl rnimo \n 
from LOO to » (iunnlly), hul ftAoLloanl ciuniillUpa moy bo aliown. ralonncciidlo onlibrailona arg iiol 
ahown lioro, but mny ba ndded ab olraumalntiocs liicllojtlo. 


FfaUUK tl 

nAmo TiMu uATr>a 



(2) Any funolioii tlial U Vmonr op thia lypo of i^rid 
moy bo roprAaonteJ by Uio ecucral oqiiaUon. 

\vlioro y rdproaonla onlinnlo nu-* 
ttiorlcftl VrtluoB, a ia Iho y'ljUarooptnt infill [ty, 
a r&proaoHlA Abvoimstv numcTloAl viduoa^ ond b 
Ia a cOllAtAHl. 

CO) Atorofy by aubalUuliftR l/x tar x bi tUo cou- 
voHlIoiinl arilliinollo linour oquntloii, j / » 
a-(-f> A 7 »ar/ic(iffir OfpiMion iiiiiy bo found 
by Ibo woUkoown mBlbod t>l IcabI. mpifttoa. A a 
A n llfuaUAlton of 

('0 Uao, nbovo 20 irtfHwlfia ou HtRpb Inlcrpolftlo 
S9,80 — Llio rolfi por mtnulo for n ooiiflooullvo 
radio program of 20 mlnutcA durnllon. 


Viiblishcd Haloa pnd RloUlns PolniB 


Viiblislipd 

Ralea 

MfnuCos 

£ 

TiAloporMin, 

V 

1 Hour A120 

00 

9 7.00 

f Hour 202 

30 

6.10 

i IToiir lOB 

l5 

11.20 

h Hour IIQ 1 

10 1 

U.QO 


Cl) Tliciifldftlfto»hlbilftllnanrrolifcUon 0 li-lpoh Oils 
typo ol grid, con verging upon iho an mo point 
at [nfinity. TKo tu polnta tor plolLine aro 
looaied &g on nny lypo of grid, nnd Uio ourvo is 
Projeoted Lo Infinily. 
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may, of course, easily be obtained by ordinary computation, yet, as will 
be noted below, once the graphic process is understood it will frequently 
be found to be a very rapid method and will yield results sufficiently 
precise for approximate purposes. Further, ns in the case of electric 
rates, below, for example, once the rates are plotted the graph may be 
retained and the average rate for a given usage may, whenever desired, 
be approximated easily and quickly from the graph. 

Ftflure 77, Radio Time Rates. The radio rates given in conjunction 
with l^ieui-e II, and adapted for plotting thereon, are from the recent 
rate schedule of a prominent West Coast station and are fairly repre- 
sentative of common radio rate structures. Although the rate card lists 
only the rates given, if it is as.sumed that rates for intermediate periods 
of time are arrived at by similar processes, then, easily and readily, 
they may be interpolated from Figure II wi thout computation. 


PiaunE III 


“dlock-meteh" electhic hates 



Publiahcd lialca nnd Plotliim PoiiitB 


Numbor of kwh. 
Uflod por month 

Cumulnlod 

kwh, 

X 

Conte 
por kwh. 

V 

Firat 36 

35 

3.3 

Noxb G6 

100 

2,2 

Next 100 

200 

1.0 

Over 200 

Ovor 200 

1.0 


(1) From origiri to infinily. drnw liorizontnl lino 
aa' nt 3.3 A Tlih rnlc npplioa lo nil lunRo up lo 
35 kwli. por month, I'ncUwivo. 


(2) From 35 kwh, on the 3.3(1 ourvo to 2.2(1 nl lu- 

riiuly,drnw lino&5^ nnd nvornp^ornlo por kwh. 
for uflnRQfl from 36 kwh. to 100 kwli, mny bo 
inlorpolatcd from 6^. 

(3) Draw nurvo cc' from 56' nnd lOO kwh. to 1.0/ 
niul infinity. Avorngo rates for uango from 100 
kwh, to 200 kwh. lio on ourvo cc*. 

M) Draw ourvo rW' from tc' nnd 200 kwli. Lo i.O/ 
nnd infinity, AvernBo rntcH for uango over 200 
kwh. per Rionlli lio on ourvo d(l\ 

(6) Illastrnlion: TIio doited linoa indicato for 60 
kwh. por month nn EivornRo rnlo juat under 
3.0(1. 


Inoiirelll, Block-Mclcr Electric Rales. l’(«rli(ip.H it is in the field of elec- 
tric and gas rates tliat ll.c so-caII,>d ''ela.s.sieal" u.se „f hypevl.olic gruis 

may be found. In any event, it i.s Lo the.se fieki.s that llmir luso has, so 
far, larRoly \mm lostrirUicI. 

Ilic doine.stie lighting rules given in (ronjunction with Figure III and 
adapted foi’ ploUing thereon, are tlio.se reeently publLshed for a rela- 
tively small I ftcific Coast iminieipiil utility. The average rule per kwl,. 
01 a usage of 150 kwh. per montli, for example, would ordinarily be 
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found in the following manner, similar to that for dclonniuing any 
weighted average: 

3E kwh.X3.3|i+fl5 kwli.X2.2ff+50 kwh.XLGfi, 

or 

150 kwli. 

$1.15B+S1.430+$0.80, „„„ j 

or 2,2u— e. 

150 ^ 

How much more cosy it is merely to glance at the graph, once the 
data ai’c plotted, and to determine visually that the aijproxinmto aver- 

FIQURE IV 

AVEnAOINO ACCOUKT8 



bi 


The Aacouiit nnd PiolUna Polnlfl 


Dale 

Due 

Amount 

Cumulated 

Amounts 

X 

Payfl from 
Juno 1 

V 

0/1 

7/1 

1700 dr 

$700 

30 

0/1 


2QOdr 

OQO 

00 

0/1 

7/17 

GOO or 

300 

40 


(1) Prom oriala Lo inRnlty, draw hortiouUl Hhq 


<ia^ niSOdAya, Tbo $700 item Ijo« on llila Uno, 

(2) From $700 on era' ciriiw to 00 dnye nnd in- 
Oully. 'i'lio $000 Bum lica on llily lino, 

(3) From $000 on drnw ee' to 40 Uiiyo and in- 
/iidtyi pi'ojoaduff ec' bAokwnniti to boy on d 

so (tint llioflum 1^)00 will lio on ibla lino. 

{A) Over $300, InUrivolaloUoruonl&lly lo lUo Iclt- 
bcaIo tbo numbor ol dnya from Juno 1 (focal 
tialo) lo aYcrago dnto. Tlio doited linw indi- 
cdlo lliAl Uiis la IH dnya. 


ago rate is about 2.25jf per kwh. I And the plotting, itself, once the use 
of the graph is grasped, takes considerably less lime than does the fore- 
going computation. 

?'fflrw?'c77,/l«cra(?jn(7Accownfs.SLatiHti(!.sha.s()flen been defined broad- 
ly as being the "handmaiden of accountancy.” Herts’s one place — riithor 
unconventional — where they can work hand in hand. A rodHOimhly siiu- 
plo problem in wciglitcd averages, "averaging nn account” is, as illus- 
tiated with hypothetical data on Figure IV, oven more simple graph- 
ically.* 
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Figure Equalizing Safes and Margins, Federal enabling lawa> such 
as the Miller-Tydingg Act, were designed to eliminate the popular re- 
taihstore practice of price-leaders, sold at or below cost. Recent difficul- 
ties in Colorado, where in conforming to State law certain merchants 
ran afoul of Federal law indicate that these enabling laws are not wholly 
effective. An article in the Radford Grocery News for November 1940,^ 

figuhe V 

EQUALIZING SALES AND MARGINS 



Sales nnd FIoCiLnK PoitiLs 


Bales 

Cumulated 

EotaW 

by 

Sales 

Margin 

DopartmenU 

:e 

V 

912,000 

912,000 

10 % 

2,400 

14,400 

12i% 

<j,B00 

10,200 

IB % 

7,200 

20,400 

20 % 

0,000 

GO ,000 

26 % 

2,400 

G8.400 

30 % 

0,000 

48,000 

331% 


(1) From origin (Icft-marRln) lo infinily, clraiv 
horironlal lino nn' nt 10%. This lino ropre- 
Bcnla nvorngo per coni rotnii margin on flalcB 
voUima up lo 91^.000. 

(2) From SI2i00() on nurvo an\ draw bb* lo in- 
fliilly nii(] 121 %. On lliifl fiiirro, bh' lio Hair.** 
volume.^ fro til 912,000 lo 9M,'lU0, indii-iivo, 

(G) In Hiniilar raHljion, from dtilii iii lalilo lioro' 
wiUi, draw ourvcit c^■^ dd', f/' and o:/'. 


(4) Then, from Uiq RcapU, Cor any volnmo of salea 
segregated as in llio lablo. llie averago rnlo of 
marfein. for that volume may liQ IntorpolaUd. 
Tliua, if lliO avorago rotnii margin for llio 
Bloro's total eMos (ilBiOCQ) is denired, this 
margin wliioU in approximnlcly 21%, may bo 
rend, (Boo doited linos.) 

(6) In conneotfon willi Figuro I, IL was monlioncd 
that figures on iVio rixia of Eib.Hciasan may bo 
used ns llioy appear or, dopending upon cir- 
omnalanccfl, an thoy might appear woro cnoli 
multiplied or divided by nn integral powor of 
10 . . , . Tlio upper section (.broken) of llio no- 
eompnnying graph is a. ropelition of tho upper 
part of the lower section, but willi figures on 
the axis of absciRaas prcmmcd lt> he multiplied 
by 10 in each iiislanca. Tlio curve /iff' on this 
ii|)per Hcctiou, llicn, is a repolilion iit less coii' 
den-Hod form of that porlion of curvo oa* on 
lower Hcelimi lying belwoon /i and o*l that in, 
between 9100,000 iirid intinjty. In similar 
fjnhion, sfiili'H nPiiroiinliiiiK injiidty may lie 
etpiiridcd no an to faeilitatri plotting nnd reiuL 


* For tho orihnaTy metlvod of coinpvitaUnu, tho reiuloT m rolerri'd to almost any text ot intDtimHllato 
or higher grade on ncGoiintnnoy. Here, oiiior than ^or tho graphio outline, space is wnnting for a more 
CDTTiplolo desenpU on. 

t Exlcnml house organ publiHlied inontldy fur ousloiiicrH of llio J. M. llndfurd Grocery Company, 
aTeina company opornling a chain of wiiolciialo oullols in iho Boulhwesl. 



Amejhcan Statistical Association- 


298 

explsining for tlie benefit of grocors bow tlicymftyixiWiipvil&lB their mar- 
gins I'clfttive to sales bo as to sell some ittcichaiKlisc nfc coat and yet aver- 
age a desired margin on nil sales, offers another instance. 

Figures presented in connection with Figure V and adapted for use 
thereon, are borrowed from n table appearing in Progressive Grocer, New 
York, for March 1036, illuHlrating an article entitled "How Grocery 
Products May Be Marked Up to Average 20% on Snle.s." As •with the 
averaging process ontliued in connection with electric ratcH, above, the 
problem hero is again one of obtaining a weighted average. But, ngaiu, 
once the usQ of the grapli i.s understood, the procc.s», for approximate 
purposes, may be carried out much more quickly by using a nnuly-prc- 
pared hyperbolic grid. 

Other Uses. There arc many jnstancc.s in which the use of a liyper- 
bolic grid for "figuring” will save time and temper and will promote ac- 
curacy. In other inataneca, this type of graph can render a comple- 
mentary sorviee, namely, limt of providing for a rcn.sonably accurate 
rapid check on computation performed in the ordinary mnnner. Several 
suggested uses follow: 

(1) The five-day week at sclicdulc wages, with time-and-on e-half 
loT overtime is becoming prevalent. In many imslanc'cs it i.s important 
to know what the average rate of pay is \)ei' hour under such condi- 
tions. By adaptation of methods illustrated here, a hyperbolic graph 
will supply this information quickly and easily. 

(2) Wiat is the average rate of turnover of mcrcluuuliHe in a given 
store of several departmonta, the turnover rate being different in each 
department? This, again, is a simple showing on a hyperbolic grid, be- 
ing a problem almost exactly eimilar to the one of equalizing sales and 
margins, Figure V. 

(3) Another interesting usage, coni)mrablc to the block-mctcr electric 
rates as illustrated, is in connection with income tax. If an income tax 
schedule listing "amounts of surtax net income” and "rate per coni” i.s 
examined, ib will bo noted that they arc arranged in blocks, jii.sL ns ai‘e 
the elccti’ie rates described. And aa with the electric rales, these income 
tax figures may bo plotted on hyperbolic paper so as to sho^v, for any 
"amount of surtax not income," one percentage figure fti)[)lying to it. 
Caution; This usage is suggested merely tt.s a cheek on oilier computa- 
tion; the results obtained graphically are not aufficicntly jn'eoiso to 
serve alone. For reporting figures, one mnsL continue to iiso 11io.ho ncce.s- 
Barily obtained by the tedious computation of 'Total Hurlax" hloclc by 
block- 
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Methods oj Family Living Studies, A Reply to the Review 

Though Professor Zimmerman seems to disqualify himself as a reviewer 
of Methods of Family Living Studies by eonfessing his contempt for budget 
investigators, readers of the review in the December number of this Jour- 
nal may gain an entirely false impression of the report, which, except for a 
short chapter on purposes of family living studies, ia devoted exclusively 
to methods, The statement is made in the review that the appendix contains 
“tabular material concerning the 36 illustrative studies, so that the student 
may compare his findings with those of others/' The appendix contains no 
findings, but merely shows what detail of method is followed in the different 
studiea analyzed. The findings of these recent family living studies are sum- 
marized in two articles in the May and June numb ora of the International 
Labour Reviev) for 1930, and referred to in the preface and elsewhere in the 
report. 

The reviewer remarks that the document was '^supposedly printed to in- 
spire the development of similar studiea in other regions and other countries/' 
In fact, it was prepared to bo of assistance to those who wore carrying out 
such studies. 

Professor Zimmerman would like to know what a year of average prosper- 
ity is, apropos of a statement that in planning budget studies a year of aver- 
age prosperity is usually chosen. It should be eufiiciontly clear that since the 
period is chosen in advance, the year of average prosperity merely avoids the 
extremes of prosperity and depression. Since oihcial family living studieg in 
the great majority of oases arc made with a view, among other purpoeos, to 
furnishing a base for coat of living indices, the reason for avoiding extremes 
ia clear, 

Professor Zimmerman adds some generalizations as to "Lack of oiiginaUty," 
lack of explanations in terms of principles, and saying "what Jiaa been said 
ad nausemi^^ (sic) ! the only ovidcnco offered ia the remark thus cited in regard 
to average prosperity. He adda the query, "Why cai/t social acicutista be en- 
couraged to study life aa it is?" Does the reviewer moan to euggest that 
family budget investigators study family living as it ia not? — a chief preoc- 
GLipatioii of modern studies (brought out in the report) is the emphaeia upon 
sampling to make auro that details of family living as found in the families 
studied are representative and significant. Or docs ho mean to support the 
principle that the family budget investigator Bhoukl issue forth without 
plan or mcLhocl and study "life as it ia?" Is tliLs the originality that the re- 
viewer fails to find in tho report? In any case, the report docs not purport to 
cover “life" but merely family "living” \Yitl\ its economic meaning and limi- 
tations. 

Tho final soiitcnco in the last paragraph of the review and the bold gen- 
eralization that leads up to it may be considered as apccimens by which to 
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judge the quality of tho reviewer’s genoralijsationB. **ThG reviewer is of the 
opinion that . . * the average outlook of the budget investigator is not up to 
that of the Political ATithmeticiana. Tho reasou ia duo in part tooflicinl 
reports such aa tWa.” Tor this generalizifttion in regard to the average outlook 
of tho budget investigator no cvideuce is presented; no indication ia given 
as to whether the conclusion is based on n aainplc or on d complete ttnotysis; 
no method is apparent by which an average outlook can bo calculnlcd — how 
the outlooks of budget investigators in the front rank, like Knith Willimna 
and Ernst Abramson for oxample, can bo averaged with benighted outlooks 
more restrioted than thoso of the Political Arithmoticiaii to yield an nvorngo 
result ^'not up to that of tho Political Arithmetioiaiifl.” Put tho crucial defect 
in the generalization is tho abscnco of tho date to whicli tho ovidenco and 
thoreforo the conclusion relate. One would have supposed that tho average 
outlook of budget inveabigabora would bo in proco.ss of rapid improvoment, 
if only from tl;o influenco of tho writings of ProfeaBor Zimmerman, Of the 
budget studies utilized in tho report under discussion over two-tlurda wero 
published subsequent to thoso included in tho Wiliiamo-Zimmcnnan anno- 
tated list. Of course if the date docs not matter, i.o. if the outlook ot tho 
average outlook of the budget investigatora ia hopolcsa^ blamo for its con- 
tinuance ia unwarranted. “Tho reason ia due in part to oflioinl reports Buoh 
as this.'^ This gcnoralization and nsscssmont of blnnio immediately rniBcs tho 
questions, what official roports arc fcho basis of this inforonco? And wlmt evi- 
dence is tliero that any o/licial reports are a cause of tho avorngc budget 
investigator's outlook being “not up to tlmt of fcho Political Arithmetician?" 
Or perhaps tho reviewer means that the absonco of oflicial rcporlH of a supe- 
rior type as conceived in the roviowor’a imagination is the cause of tho said 
average outlook? TVhat is bhoro bo connect the present dociuncnb with such 
real or imaginary reports? If I might venture to holp tho reviewer to clarify 
his thought, ho soems to ^Yiall to aay that ho thinks I have misBod an oppor- 
tunity to educate tho bvidgot iuvcBtigator. Bvit to edueftto tho budget in- 
vestigator ia the function of the profesBor: my task was tho more modcat oi\o 
of furnishing a manual of mothoda to aid in making family living sluclics, 

In short, in order to form a fair judgment of tho report iti relation to its 
purpose, the reader must evidently turn to the report itself. 

In oonoluslon, tho excellent Studies of Family Living in Ifto U7i{(ed Slates 
and Other Countries by Faith M. Williams and Carlo G, Ziniinormnn was 
oonsultcd and utilized in tho preparation of tho report; reference to it was 
inadverfcently omitted and will appear in future cditionB, 

Komnrr M, Woodiiuuy 

International Labour OITico 

Montreal 


Rejomder 

My review which had to bo limited to a very fow worde triad la Bay filiortly 
what I had already said in Consumyiion and Standards of Living (Now York, 
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1936, p. 476 ei passim) and in two other bookd I have written on the subject, 
namely, Family and ^omziy (with M. E. Frampton) New York, 1935, and 
Studies of Family Living, U.S.D^A, Mise. Publ. ^223, 1936 (with F. M. 
Williams), In these previoiis analyses I have repeatedly stressed the crying 
need for a virile development of budget investigations, not particularly in 
quantity but especially in quality and in the application of meaning to the 
study of conceptions tied about the standard of living. If my terseness is 
interpreted aa “contempt for budget investigators/^ it is only self-criticism 
or misinterpretation. 

If this report is to guide investigations in other countries we may well 
ask what countries. Certainly the Russians, the Germanic region in Central 
Europe, the Scandinavian countries, the Chinese, the Japanese, the Indiana 
and many other sectiona of the British Empire have already domonatrated 
by their several hundreds of careful budget investigations that they are 
acquainted with, and even beyond the methodological principles laid down 
in this report. If this report ig to atimulate budget investigations where they 
are not already quantitatively well-developed, it should be printed in Spanish 
or Portuguese for certain of the Latin American countries, or in tho native 
languages for some sections of Africa. 

If, on the other hand, this report is to be used in the countries which havo 
already produced budget investigation in great detail, it should, in the opin- 
ion of the reviewer, make a number of forward steps not particularly stressed 
in the document as it is. The problem of double entry accounting mentioned 
passingly hero on pages 41-42 should be given more attention. I£ this is done, 
the question of outgo for future consumption should be given a dorinite place 
in the study ranking it with the same importance and dignity as consump- 
tion and non-conBumpbion outgo. Further tho whole question of income in 
kind and of tho handling of problems of peasantg and part time fanners, 
most prevalent groups outside of England and nortlieastem United States 
of America, should bo given a broad and systematic value treatment. 

My criticism of artificial limitations upon budget investigations stressed 
in tliis report by the use of the “year of average prosperity phrase should 
not be thrown Uglitly aside. Investigators have at various times limited theiu- 
selves to those renting homes in order to find out how much is paid for rent. 
In this particular case, the majority of tho workers owned their homes. 
Another series of investigators limited themselves to “normal’^ families 
which were so defined that a large part of tho industrial population then could 
not qualify for the investigation. Another particularly serious case was tho 
picking of families fully einidoycd caruiug at least SIOOO a year in a |)criotl 
when a largo proportion of the working p(>pulati()ji in that conn try was un- 
employed and (or) earning le.ss than $1000 a year. As a rc.suR blio conolusionH 
do not apply to the given country nr the given tinio but only to a somewhat 
unclear noiniiialistic Begin ent of blic population iincler investigation. 

Whatever I said in the review, even if erroucous, was a thong\\tfvil con- 
viction based upon many years of analysis of the jnoblcm. Tlie iipinoach by 
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the Political Arithmebiclaiifl may bo ilhislratcd by tho woiks of Sir WilUfim 
Petty, In my opinion those early studies stood out becauso tho authors took 
the problem of the standard of living of tho ])eoplo and tried to probe ib 
without any artificial limitations, Budget investigations have scvoml cen- 
turies of Jiiatory behind tliem. If now mi oflicinl report, like this one, docs 
not bring in tho most advanced techniques and keep the analysis to a Jnonn- 
ingful level aucli investigations can and have tended to bcconic compilations 
of data having no inner organic meaning. 

Caulk C. Zimmeuman 

Harvard Univorsity 

Tteply io iha Uejoinder 

The reviewer now suggests that “tho problem of double entry accounting 
moEtloned passingly here on pages 41^42 should be given more attcnlioiu^^ 
It 18 given mote attention in aud indeed forma the basis for the structure of 
sections 4 and 6 of Chapter IV, "The question of outgo for future consump- 
tion should be given a definite place in the study , - . ” This subject, i.o, 
savings laid by for tho future, ifl diflcvissed under the heading ''Other dia- 
bursements,” pp. 70^71 . The topic of income in kind is treated in conjunction 
with each of the apeoific aourcea of income Avboro it is a factor, pp, 64-50, 
though it is of rolativoly Utile importance in studies of family living o^icept 
among farmers and agricultural ^YC^kc^B. Tho whole aeries of probloiiiB con- 
neoted with family living abudica among fanners and farm laborers is Bpccifi- 
cally excluded from tho Boopo of the report, ns stated on p, 6. 

The rest of Profopsor Zinntncrniaii^B remarks flccm irrelevant except ah they 
throw light upon the reviewor’a meiitnl attitude, One may well bo piuzlcd 
at the contradiction between tho opinion now expressed that 'Hlio IlusHiaiis, 
the Germanio region in Central Europe, tho Scandinavian countries, tho 
Chinese, tho Japanese, the Indians and many other ficctions of tho British 
Empire havo already demonstrated by Ihoir Bovoral hundreds of carofiil 
budget investigations that they arc acquai^Ued with, and even beyond [sic] 
the methodological priiicipics laid down in this report,” and tlic opinion ex- 
pressed in the review that "tlio avorago outlook of tho budget investigator 
Ib not up to that of the Political Arithmeticians,^* (I interpreted tlic latter 
atateincnt as contempt for the budget invealigator.) Tho latter is doubtlcHs 
one of the ''thoughtful convictioiaa baaed upon many years of analysis of 
the problem.” The same can Bcarcely be said for tho fornior biuco it includes 
a referoQCQ to tho report under review, and, judging by the above examples, 
it does not appear that the reviewer is yet auffieieutly familiar with tho report 
to know whftt it eoivtainB, 

Editions in French and SpaniBh are in preparation. 

IlonKiiT M. Woonnuiiv 

IntcTnational Labour Office 

Montreal 



BOOK REVIEWS 

Glenn E. McLaughlin 
Review Editor 

Canadians In and Out of Work, by Leonard C. Marsh. Montreal Canada: 

McGill University. Social Research Series No, 9. 1940. xx, 503 pp. $3.50. 

This book certainly lives up to its sub-title; it is perhaps the most concise 
and precise ‘‘survey of economic classes and their relation to the labour 
market" that has been made for any country. The distribution of the popu- 
lation among occupational and income grades, the regional and racial dif- 
ferentials, occupational mobility and access to educational facilities, the 
elfecta of boom and depression on the occupational structure, and the inci- 
dence of unemployment and relief are all set forth in statistical tables and 
figures easy to grasp. An outstanding success in conveying the information 
required is scored by the figures (22) showing the passage from school to 
work of young persons between the ages of 6 and 24, by tlie figures (20, a, b) 
showing the age-char actcris tics of occupational grades and the results of 
promotion, and by the table (36) showing the periods spent at school by 
persona in different occupational grades. 

The facta thus accurately and Buccinctly measured are discussed intelli- 
gently and with a wide understanding of their relationships. The author 
even makes so bold as to tackle the problem of social stratification. What lie 
says shows knowledge and insight, but the attempt to find (pp. 389-300) 
the “relative weight” of social classes, particularly the middle class, through 
existing statistics of occupation is a super-human task, The relative thickness 
and impermeability of social strata might be discovered in sample communi- 
ties (typical of a country) by intensive field-work but not in my view by the 
use of necessarily somewhat superficial census data, 

The functional as against the social grading of [occupations is, on the 
other hand, moat carefully considered — more carefully, indeed, than is usual 
either in the United States or in Britain. Managers are classed with proprie- 
tors; but “reaponsible” are distinguished from skilled workers, and Inter- 
mediate classes of industrial workers and service occupations are inserted, 
There is, however, no attempt to classify by industry, so that it is not poa- 
siblo to measure how far the various economic activities entail a different 
occupational structure. 

The author is not afraid of inter national comparisons and shows hiiuaelf 
well versed in British, Ainorican, and Ciumdiani sources. If the definitions 
are really comparable, it is important to note (Fig. 4 Table 11) the seomingly 
greater reliance placed on skilled workers in British industry; but on profea- 
Bioiial and managerial grades in the newer coiuilries. Similarities also are 
brought out, particularly in the recruiting of leaders, which is so vital to buc- 
ccasful democTacies. In America as well as England there is a largo waste 
(p. 416) “incurred by (the) misdirection of our intellectual resourcoB.” Chil- 
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dren v/ho wight profit by higher cducalioii ofleii dn not get it, while many 
^vho arc no t likely to profit do get it. The actual rulers of Aiiglo-SaKou democ- 
racy are ftlflo flubjeoted to analyeis by m occupalioiml clrtHwificnlion (Table 
CD) of Cnnadian legislatoxB. The prepowlmncc of lawycra over all other 
ocGUpationa is aa apparent in Cnaada aa in Britain nnd Uio tJnitcd Mtatesv 
The nuthor’fl “social ariLliinctic" clearly calculaloH to Home purpose and 
the final chapter discutt&Gfl Bomo iinplicalicms of the HtatisUcal fuKlingB ou 
publio policy particularly tlm policy of coordinating cdiieaUon and working 
life, and of reducing the clafiH differenlittlb which the author'^ HlaliBtieH have 
presented so ably» 

1\ Sapoant KnoniiNCK 

Uiviverslty of BirndngUam, ISiigland 


Ocycriuaent and the Needu^ A Study of Public Asdt^lancc in New JeraeUt by 

Paul Tutt Stnflorcl Princeton, Now Jersey; Princeton University Press. 

1941, xiv, 328 pp. 53.00. 

Professor Staff ord^a study of the relief problem in New Jevsey ia clearly a 
contribution to fcho fields of political acionce and pul)Uc AdinuiiHlratioa, The 
major part of the book contains a detailed and cnrofully ducuinonlcd account 
of the governmental adminifitration of relief in New Jersey from colonial 
times to llio present. The problome of admiiiialration and public policy, the 
dcvelopmeufc of relief functions in the Federal, atatc, and local govonnneula 
aro omphasif^od throughout, Tho author deplorca the prosont coufuHiou in 
relief organi&sation roHuUing from the division of aubhoriby^ frcquerilly illogb 
cal and unclear, between various goveruiueut agencicB, and tlic lack of a 
ooneistont public policy for handling relief. The HiluaLion in New Jersey, 
analyzed in tho light of its historical background and present dovDlopinont, is 
offorod as a case study of a problom of national importancot 
Thoslory is a familiar one and could i>robably be duplicated i]i l)road mit- 
liiiQ in many other states. Tho old poor law tradition, under which relief was a 
minor fimetion of local govornmont and which niado little provinion for any 
but the unfit and desperate, broke down in tho early 'tidrtiea under the im- 
pact of severe unainployinont. Local relief agencies found thcinselvcfl unablo 
to copQ with tho largo numbers of nblo-bodicd iiiiGmploj'cd who camo to 
thorn for assistance, The a ta to stepped in, earlier in New Jersey than in Homo 
other states, and thon the Federal government. Tho atory is familiar, but the 
detailed record is not easy to securo. Professor Stafford huH filled in the ont- 
Hne with careful roacarch, ao that tho intricacies of adlni}nHtrflti^'c relation- 
ships, Btatisticftl data ou relief expend ilur os, costs, Hourcos of rcvcniio, caso 
load, and o thor relevant facta aro rovoaled in orderly fasliiou for New Jeraoy, 
The first and last chapters deal witix tho relief problem in broader ter jus, 
giving tho social and ocoiioinic background and a jwograin for reform . Iho- 
fesBor Stafford boliovea that relief haa bccojno a pcrinanoiit function of gov- 
ernment and should be recognized as auoU, with a coordinated plan for ban- 
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dling it at the various gOYDxninental levels. He disagrees with the emphasis of 
the Federal government on the temporary character of the work relief pro- 
grandj on the grounds that our economy has reached a declining phase and 
that unemployment will probably be permanent from now on, There is nob 
space to argue this view here, except to remark that the decline of the exten- 
sive frontier need not mean that intensive frontiers will not be developed. 

Few will disagree, however, that unemployment is one of our moat impor- 
tant problems, that its relief will be necessary in some fashion for some time 
to come, and that its administration should be in government hands. Pro- 
fessor Stafford advocates Federal, state and local participation, under n 
grant-in-aid system from the Federal government. Direct administration 
would be carried on by state and local governments under standards set up 
by the Federal government. The success of the grant-in-aid system under the 
FEEA will be questioned by many, yeb in the field of categorical relief > 
Professor Stafford believes that it haa been effective. 

Social scientists in general will find this book useful as a reference for 
facts on relief administration, as exemplified by the New Jersey experience, 
To administrators and political scientists it will undoubtedly be of more 
general interest, 

Elizadetu W. Gildoy 

Committee ou Eeseavch in the Social Sciences 
II ar yard U ni versi ty 


Foundaiiom of American Povulaiion Policy^ by Frank Lorimer, Ellen Win- 
ston, and Louise K, Kiser. New York; Harper & Brothers. 104.0, xiii, 178 
pp, $2.50. 

The principles enunciated in this work represent the views of the commit- 
tee on population studies of the National Economic and Social Planning 
Association, The axithors describe pre.sent and prospective Amorienn popu- 
lation trends and examine the probable implications of these trends for re- 
source and labor problems, for the pattern of consumption, and for the level 
of investment and employjnenb* Attention is given to the changing character 
of the family and of its r6le in American life, and to the relations between 
health, education, and recreation, on the one hand, and population change, 
on the other. In a final chapter principles of national policy are considered. 
The book is well organized and clearly written, and will prove useful to all 
wlio seek n compact picture of American population problems. 

While much of the inatciial is Himil/ir to that embodied in tl)o rcjxortH of 
the National IloHourccs Coininittce on deinograpliy and related problems, 
there is also a discusHion of the llunsoii-KeyiieK Uicnis tluit pveaeut doiuo- 
graphio trends will almost neoessaiily eiiljiil a falling olT in the Jev(d of iji- 
vestmont and a conseiiucnt increase in uncinployiiiont. Tins lliesiH (present 
in the guiHo of a dcBtroyev of the Hystem of free cntcv]^risc) is not examined 
critically. While the relationship presupposed docs exist in varying measure, 
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tho actual nature of the relalionflliip m far mure compUcflled, jii economic and 
Bociological terms than U\c diRcusHioii suggeats. For tho present, divo bomb" 
era appear to be doing more than uxi implemented luialyais to dis'^ipnto this 
\YOiry. 

In blio closing chapter tho aiithora cmphftHixc UiQ need for n national popu- 
lation policy. They believe that while it ih not possible to step up Iho rate of 
increase, oven though it ^vere desirable to do so, it may be pOHsible to cheek 
the docliuoin net reproduction ami Ktabilir.c the popiilniion at Home lovch A 
positive program ia necessary, they indicftte, i\v order that: (a) iho economy 
can bo adjusted to ccHsalioa of populnliou growUi; (b) slopH may be taken 
to insure tho replacement of tho poindation; (c) present dysgenie tendencies 
may bo checked; (d) a better distribution of Ihe poj)ulaliori in relation to 
economio opportunity may be effected. 

J. J. Spunoleu 

Duke University 


Tho Scholarshi'}} of Junior ProfesBional A^ijioiniccs in (he Government Scrvicoy 
by Lewis B. Sima. Bresidont’s Coimnitlee un Civil Service Iniprovemonb. 
1040, xxi, 228 pp. 

Ever sinco tho Federal government began recruiting young collcgo gradu- 
ates for tho Junior professional serviceB, eiudoits of public Horvico iietHoniicl 
have boon wondoring just wlmt sort of inaLorial lias been nttracLcd, Tho 
policy of appointing yovmg persons who allegedly have a HUi>erinr general 
capacity, and who aro to bo assigned to auilablo employment af ter tlioy Imvo 
beon ^^fihakoii down,'^ instead of trying to (ill specific positions with persons 
posacssing relevant but narrow competenco, is a salibfaclory i)rocc(luro if tho 
material supplied by the coUogca is really suporior, 

Mr. Sima' statiatical study of those appointed bo junior i)rofcHHiojinl posi- 
tions carrying a salary of S2000 or more, from January 1035 to March 1930, 
answers part of this question. Ho tolls ns what tho collcgcB think of tho 
soholostic performance of tho group. One of his tables sunimariiAca hi.s find- 
ings; 

Scholastic Standing of Junior ProfcBsioiml Appointees, 



from January 1036 to March 1039 
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These figiiies tvre not leassuring. Tlie 5190 appointees, most of whom are 
classified above, came from 130 different schools, in many of which scholastic 
fitandards are none too high, and yet 4:6 per cent nr© from the lowest three- 
fifths of their graduating classes. The PresidenVa Committee on Civil Service 
Improvement has a job to do, to persuade professors, deans, and college 
vocational advisors to hold up the public service as a career fit for the best. 
The state-supported schools are apparently less remiss in this respect: The 
University of California (at Berkeley), the University of Minnesota, Iowa 
State College, the University of Illlnoia, and the Pennsylvania State College 
furnished 727 of these young people, while Harvard, Columbia, Pennsyl- 
vania, Yale, and Princeton provided only 192, little more than a fourth as 
many. (This is not entirely explained by the cliaproportionatel 5 ^ heavy re- 
cruitment in the Department of Agriculture.) 

Mr. Sims^ compilation was a painstaking one and includes hundreds of 
tables and breakdowns, by schools, services, and dopartments, but since it 
was confined to scholastic grades from non-comparable institutions, its 
usefulness is extremely limited. Wo shall be looking for more pcrfcinont studies 
from the committee, touching among other things on capacity, adaptability, 
enthusiasm, and promotion, 

James C, CuAHLEBWOOTn 

University of Pennsylvania 


Talents and Tashs, 7'heir Conjniiclion in a Democracy for Wholesome Living 
and National Dofense^ by Truman L. Kelley, Harvard Education Papers 
No, 1. Cambridge, Massachusetts: Harvard University Graduate School 
of Education. 1940. 48 pp. 

In the first few pages of this pamphlet wo find an impassioTicd plea — 
almost a crusade — for democracy and a strong dGaunciatiaii of totalitarian 
government. A broad national objective is proposed which is concerned witli 
the problem “ . , . so to utilize the talents of our differentially endowed and 
trained citizens as to maximize their aatisfactions and their social ])roduc- 
tivity.” It ia proposed that this social objective bo attained by n statistical 
analysis of variables for which computational stops are given in detail. 

A rather ambitious program is outlined and although it is undoubtedly 
pointed in the right direction, considerable difiiculty, much of it non- 
mathematical, would be encountered in making the luopoanl cfTectivo. It 
would require a much move thorough analysis of tnsks and oven of society 
itself, than wc now poHsess, Alistractioua such m "saciul ulilily/' “ individual 
well-being,” "needs of the nation,” "social uHofulnosH,” and "human proidoins 
of welfare” sound attractive until we try to LranslaUj them into Hiiecifics, 
Who will dotcniiino "needs?” Who will croalo jobs h)r cerliiin bdonU? Will 
wo permit innocuous but perhaps personally satisfying types of work? Inter- 
ests do not always correlate witli talent— what to do in u doiuncrutie society 
if a youth still wants to do that wdiich he ought not to try to do? Perlmps truo 
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domo^jracy involves tho right to fail! Society in a tlyiiainic Hlrmituro in which 
socirI utility way clirtugo rapidly purticuUrly in tiineH of chhU; hy way of 
example, wo need only call nllcnLion to the fiudden niul high importance 
wliicli toohmakers have recently ncliioved* 

One is inclined to fed that resolving tcclinicjues (alaliHtical procedures) 
have now outstripped accumulative tcelimtpmw (valid IohU), C^rUin areas 
BUoU as character and tomperomeat are inadequately Huuiidcd at present; 
oven intoUigcncej as oxtenhivcly and inlcmvcly ftn it huH l»ccu wurked on, 
BCGins now to bo breaking down into n luuiibcr of idcntilinble factors. Never- 
thclosB, in spite of dcfidcncios and the need for caution, it hcoms probable 
that social placement attempts arc going to be inadc. Certainly Uioso ciTorta 
at coujiiuctiQii of taloaU and tasks should follow the Intoat scicatide develop- 
menta, and wo have hero a coutributiou toward that end. 

MAirrm F. 

Iowa State College 


Old-Affe and Survivors Insuranco SUUivlicst Employ metU and Wnyes oj Coverad 

WorkcT^i 1038. Washington: The Social Security Board. 10-10. xxiiJ, 208 pp, 

The tedoral old-age iriBuranco program ostabHahed by the Social SecuTity 
Act in 1936 and amended in 103D provides for old-age and survivors benefits 
related to wages oarnod by individuals in covered cjuploynient, and thus 
requires vast bookkeeping. Each dollar of wages (up to $3,0U0 during a 
calendar year) paid in covered iuduatrics must be roported by omployers to 
tho Troasuty, then by this DopaYtment to Iho Accouuling Ojmrations Divh 
Bion of the Bureau of Old Ago and Survivors Insuranco of tlio Social Seourity 
Board, and oroditod to tlio account of tho rospectivo \vago enrnor. Nearly 30 
million individual accounts continuously carried by tho Board cojintituto a 
current record of oarninga of tho majority of tlio workifig populatiou of tho 
Nation. 

With the extension of tho program to tho ocoiipationnl groups now cx^ 
eluded — fluoh ag omployoea of non-profit orgaiiiiiftbiona, agricultural labor, 
domestic aorvants, and aelf-omploycd— thia record will bccomo a Nation- 
wide accounting of oarninga and incomca, Tho combination of inclusivo 
earning atatiatica with peraonal characteristics of the earncra makes posaiblo 
oiQBB- classifications of all kinds. Wage statisticB based on voluntary reports 
of Belectod firms not neccsaarily typical of industry ag a whole Imvo becoino 
obsolete. TrusUvortliy bcncli marks arc provided for checking current em- 
ployinenb abatis tica and eetimntos of the flow of natioiml income. These all 
aro reasons enough for atatiatioinna to watch tho social occurity atatiatios 
growl 

With tho iBBUQ of this hook, uolDotod atatiRtica dorivod aa a byr-]^roducb of 
the operation of tho Bureau of Old-Ago and Survivors Insuranco aro now re- 
leased for public use. Moro than 20 billion dollara of taxablo wages oarned 
in 1938 by approximately 31 million individuals aro classified hero by wage 
intcrvttla, sex and ago of caniora, number of caloudar quarters witU wage 
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credits, state, and industry. For 13 states special tables for Negro and non- 
Negro workers have been prepared. The emphasis is on two problema: con- 
tinuity of covered employment and differentials in structure of earnings by 
industrial divisions. 

To the 1938 tabulations which constitute the bulk of the volume are added 
tables for the year 1937 which stress mainly state di0erentiala in wages and 
interstate migration of covered workers. 

Methodological limitations of the new tabulations, their place in the sys- 
tem of American statistics, questions which they are likely to clarify, and 
new problems which arise, cannot be discussed in this brief note. The re- 
viewed publication opens a new page in the history of American statistics 
and is recommended to the particular attention of etiidents in labor econom- 
ics. 

W. S. WOYTINSKY 

Committee on Social Security of the 
Social Science Research Council 


Methods of Assessing the Physical Pilness of Children^ by Rachel M. Jenss and 

Susan P. Souther, Washington, D. C,: ChildrciPB Bureau Publication No. 

2G3. 1940. vi, 121 pp. 16 cents* 

In any program for improving the physical condition of children an iinpot^ 
tant factor is a practicable procedure to indicate those children who arc most 
in need of attention. In nn attempt to develop an easily applied motliod of 
aaeeasing physical fitnesg, various indexes of body build have been clovigcd, 
based on the relation of weight or girth of arm to ago and height or to age, 
height, and some lateral inoasuroincnt. This study ia an evaluation of four of 
these indexes: The Baldwin-Wood Tables, the A G II Index, tho Nutritional 
Status Indexes and tho Pryor Width-Weight Tables. It is based on observa- 
tions made on 713 seven year old sohool children of New Haven, Connecticut, 

Tho criteria used in evnlunting the four indexes were baaed on a clinical 
judgment of poor or very poor nutritional condition made by a pediatrician, 
on a low rate of growth in weight or girth of arm or on a combination of tho 
two elements. All tho indexes wore found to lack both seusitivity and specific- 
ity ; that is, many of the children whose condition wng indicated by tlio 
criteria ns unsatisfactory were not picked out by the index and convorBcly 
many of tho children whose condition was indicated by the criteria as satis- 
factory were picked out by tho index as uiiHatisfacbory. There was also con- 
sidcrablc disagrCGmeut iu the clinical j\KlgmGnts of different ])ediatvieianH, 

John R> Minku 

Mayo CJinio 


Gonirollcd Pcvtiliig^ An Evaluation of Clinic iSfcryicc, by Uegiue K. 8tix aiul 
Frank W. Notcatoin. Baltimore: The Williains Wilkins Company. 1010. 
xiv, 201 pp. ?3.00. 
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Becaueo the ficW la a focua of atudy for porsoiis trained In a number oi 
traditional disciplines, popuinlion problems nro lieing subjected to a con- 
vorgfinco of varied ai>proaclics and research techniques- In this advancing 
field ConfroWed Fertility j by authors with difForent types of training, providea 
a model of monographic oxccHcnce both with respect to method and with 
respect to importance of findings. 

A Hating of the nietliodological virtues of the study reads liko an outline 
of tonota adviaedin every course in methods of research, but scklom heeded 
flo meticulouBly. Tirat in ovidenco is careful dcHiga of the study to flccuro the 
doaired information; iioxt, the gathering of data by an expert (Dr, Stix); 
noxbj tlm thorough aUtistical aualyais of data with well couHlructed tabloB 
and grapliic forma for presentation of rosuUs; next, interpretation of the 
results both in refcronco to the apecific inquiry and in reference to tlieir 
broader implications; and finally, especially pleasing to the statistician, ap- 
pendices which explain proGedurca ao precisely that nnyono could follow 
them and compute from siniilar data comparable pregnancy rates or ratios 
of ortectivencBfl of contraceptive techiiiqucB. 

The most important epccific finding of the study is that major attention 
should be given to tlio acccplabiliiy of coabracoplivc inothods ratlicr than to 
the pofeaftaJ cITcctu'cucaa of inothods when correctly uaed* The implication of 
this finding is that more fioxiblo clinic policies ami programs aro needed. 
Other iutorcsting findings aro suggestive cvidonce that there 1ms Imon no dc- 
olino in biological focundity aiuco 1800; that there is no IcsHGuingof fecundity 
caused by the use of contraceptives; that the gioal dccHim in the birth rate 
has been offectod by the Inoreaso in use of folkwny rnotliods of contraception; 
and that birth control clinioa have played a rolalivcly minor rile in diaaomi- 
nating contraceptive information in the United Slatea. 

In keeping with the broadening concept of the content of popuinlion pro- 
grams, tliG authors use tliojr ovidcncoi to point to the ncccsaity of other fea- 
tures than birth control in a realiatic pepulaiion policy, They believe that 
the will to redueo fertility among the depressed groups of our i)opiilation will 
come only in response to broad changes in living conditions; that birth con- 
trol has small chance for bucccbb as an isolated movement, but instead should 
be an indispensablo part of an integrated crusado for better living. 

MAnoAnET Jarman IlAaooD 

TJniveraity of North Carolina 


Population, BirthBf NoiifiahlB Dvaca^cs, and Dcal/is, aaac?rtWed for Now York 
N. y,; 1866-1938 — ^l^lnnnecl by Havoii Kmeraon, M.D., and exe- 
cuted by Harriot B. Hughes, New York; Tho Dobninar Inatituto of Publio 
Health, CoUogc of Phyaioiaufl aud Surgeons, Columbia Univovsity, Janu- 
ary, 1041, 

One cannot help but bo improsBod by tho masa of data contained \Yitbin tho 
pages of this volume of tabulations. All but 12 of the 400 pages of tho com- 
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piled vital statiatica data for New Yorlc City are devoted to morbidity and 
mortality tabulations covering a 72 year period, Morbidity (for notifiable 
diseases only) and mortality data for each cause of death are presented in 
three basic' tabulations — namely, cases of diseases reported by week, deaths 
reported by week, and deaths by age and sex for the years that data have 
been available during the period, 1866 to 1038. 

Aoeording to the autliora, there is no other aource of ^^authentio informa- 
tion for the vital statistics of New York City from 1806 to 1038.” This report 
therefore represents a unique contribution from that point of view, The tabu- 
lations are of unquestionable value for some purposes but other considera- 
tions make it diflioulb to make an appraisal of the data as a reference aource. 
Perhaps the most serious of these considerations is the use of the 1929 Inter- 
national List of Causes of Death in presenting statistical data for the entire 
72 year period. Although the authors state that certain adjustments were 
made in nn attempt to maintain statistical comparability through the various 
decennial revisions of the International List, it is obviously impossible in 
many cases to preserve comparability when separate titles are used. There 
is, however, no evidence to indicate that the closest practical approach to 
comparability was not achieved, but it is imrorbunato that the authors did 
not discuss fully the manner and method in whicli the tabulations were made 
in order to make the data as comparable as possible. 

Data were obtained from over 100 difTcreut reports in the preparation of 
this volume. While it is admittedly impractical to indicate the source of each 
figure in the volume, some reference should bo made to the original reports 
from which the data were compiled. 

In the introductory remarks, the authors point out the incompletonoHS of 
morbidity reporting, They also explain some of the rcasona for certain dis- 
crepancies between the weekly number of oases of disease and the weekly 
number of deaths reported for the corresponding disease and state that, 
^^Errors of diagnosis, delay in reporting, and other factors involved in current 
records by weeks or months of the communicable discaaos are responsible 
for the slight differences in the number of deaths ascribed to the disease on 
the two sets of sheets, No specific mention, however, is made of an equally 
important cause, the fact that the two sets of weekly data do nob necessarily 
refer to the same population since there ia generally a variable period of lag 
between the time when a case is reported and when death ensues. This and 
the other limitations already mentioned make it impossible to calculate 
case-fatality rates on a weekly basis as one first Iiojjefiilly supposes in finding 
the weekly morbidity and mortality data arranged side l)y side. 

Ill Bummary, it may Im said that iKin repovt vcpvesentH a worthy elToi't to 
bring together in one volume certain tabulations relating to ])0]nilation, 
birth, moibidiby and mortality data. The eoinpilation is luit without its 
defects, but those might bo partially oveiconie [)y a more iliorougli evalua- 
tion of tlio data. It is not possible to jn’e.soiit adequately vital data covering a 
long time period, without qualifying in detail Iho gaps udiich arc inevitably 
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present* It ia to be hoped that tho nuthora in some future publjcetion will 
present n. discussion of the iimiuicr in which Ihc data were compiled, tlieir 
BDurce, and limitatione. If this weradoUQ and published, perhaps aa au ap- 
pendix, tho present volume would asaumc grontcr value. 

llALDBnT h. Dunn 

U. S, Bureau of tho CeiiHiia 

ilfei/toda for MaHcid and Biolooical SUnknh, by Ounnar Dnhl- 

berg. Now York: Intorncicncc Publishers, Inc. 1040. 232 pp. $2.76. 

In hia preface and iutroduction, the nutlior luciUicina the increasing use and 
appreciation of atatiaticnl meUvodfl in live medical and biological sciences. 
Tho desirability of extending tlm application of atatiBtical methods is em- 
phasized. Tho book ia presented ns an elementary, non-mallieninLicnl expo- 
sition of Btatiatical procedures to nsaiat in furlhoring Hub much lo be desired 
objcctivo. 

A pcniBal of this textbook will not lead moat incdical students in this 
country to classify it as non-mathcinaticah It coutaina much in the way o[ 
do men tar y algebra and mathematical logic that will require on tho part of 
tho beginning student careful attention and conaidcrablo determination if 
tliey are to bo inaatorecL 

Ifc would Imrdly bo pofisiblo to rcdiico further llic malliomatics included 
and give much of an idea of the bases of statistical procedures. Tlio autlmr’s 
'^GomproinisQ between tho dcinands of tho niathonmtical slaUHticicui and the 
mathematical limitations of tlvo mcdieal and biological Hliuleiit” compares 
well with the many attempts made to solve this problem m ilUistratcd by 
the numerous cloinontary textbooks on statisticB that Imvc appeared in re- 
cent yoarn, 

Tho first throG cliapters deal with probability, combinations, and the bi- 
nomial theorem. Next come chapters dealing witJi methods of handling 
quantitative data, including tho cnloulafeion of averages, tho inenaiironient of 
variation, tho compaiison of aainplcs, and tho evaluation of cortobtiou as 
applied, in the main, to large samples. In discussing correlation, the tetra- 
ehoric coBffieient of correlation is briefly described, a somewhat unusual 
Boleotion for an elomcntary book. 

Tho methods of analysing qualitative data and of determining tlio good- 
ness of fit arc disouasedj though additional practical applications of tho clii- 
square test might well have been included. Space is not dovoted to sucli 
subj ectfl as rates, life tables and their construction, regia tratioii methods, and 
population problems goiiorally elasaified undor vital statislics. 

The book ia clearly \YriUon in an intoreating stylo, and tho illustrativo data 
used should bo of intorcst to medical and biological sludonts. 

CtAiUfl K, IIaumon, MiD. 


Detroit Department of Health 
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Sioiidical Methods Applied to ExperiTnents in Agriculture and Biology ^ by 
George W. Snedecor. Ameg, Iowa: Iowa State College Press. Third Edi- 
tion. 1940, xiii, 422 pp. $3,75. 

Since the first editions of this book have been extensively reviewed, it is 
not necessary to deal with the main body of the text. In tho third edition, 
several additions have been made that are of considerable value. Two short 
sections have been added to the chapter on linear regression. These are en-* 
titled, "Begression and rates, and "The standard error of a forecast.” Tho 
title of the latter section may be mialeadlng to some in that tho section 
actually deals with standard errors of values that have been adjusted by 
linear regresaion equations. In many cases this is not strictly a matter of 
forecasting. It is unfortunate that there are mistakes in tho formulas of this 
section, On line 8 of page 122, has been omitted as tlio divisor of 
.a;> and in four places on the eamepage minus signs shauld be plus 

signs. 

The re-written section on “Test of homogeneity of variance in sevoral 
groups” ia extremely useful, as this is becoming a standard procedure in 
many projects requiring statistical analysis. Another new eection has to do 
with transformations of data for tests of Bignificancc. This ia also vor 3 " timely 
as there is undoubtedly a good deal of confusion as to tho need for transfor- 
mations and how they should be made. The explanations nro clear and logical 
and tho necessary tables are given. 

The chief addition to the book is an entirely now ohai)tcr “Design and 
Analysis of Sampling,” This is a subject wliich is not dealt with in most books 
on statistical analysis and there Bccins to have been an impresHiou that mod- 
ern statistical methods, as exemplified chiefly by tho analysiH of variance 
technique, do not have a direct bearing on sampling prQl)l 0 inH. Bnc<lGC(Jr 
illustrates how the principles of tho analysis of variance throw a groat deal 
of light on problems of this typo, This chai)tor is excellent; tlio only suggoH- 
tion that might bo made is that stricter editing of tlio first few pages W'ouki 
have contributed to greater clarity of statement, 

C. II. OOULDKN 

Dominion Rust Research Laboratory 
Dominion Department of Agriculture, Winnipeg 


Stalistica Econovnea con Rifcrimcnti alia Organizzmionc c aJlc Fonli^ by Clid- 
vanni Laaorsa. Cedam: Casa Editrico Dott. Antonio hlilani. radovii: 
1040, vii, 405 pp. 03 lire. 

This textbook has appiirouLly tlio following fibjiu-livcs: 1) to list luul dn- 
scribc tho principal oHicial Hources of data iiliont tin* (‘c.jinoijiic r(‘souri:(‘H mul 
activities of Italy and other ccuintricH; 2) to (loiisidiu’ crilb-nlly the valiclily 
and comparahiUty of data collected in different couutrieH; and 3) to outline 
some very elementary tcchnique.s of HlaliHticul elaboi alion of tho dulu. These 
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objectives ore BuiTicienlJy well realixcd in the ftxpowtb^h t>f tlio subject innttor 
which ifl aegregatod under two mnin headinj^s: ccuRUfi of economic enterpriaeB 
tincl fitniiatica ot economic ncLivilicH. The first pnrl in concerned with the 
mctliods employed in nurveys of ngrienHuro nml industry. The cenRua forms 
devised by the luicrnnlionnl lufitilulc of StnlinUrw are presented in doUil 
together with the modificaltciUfl introduced in eerUin counlrioa. The results 
of the cenaua taken about IDIJO in 21 countries are roinpnred rolnlivc to land 
in use, and livestock. With reforonec In industry, the dincimHinn oeulerB prin- 
cipally on the methodw and rcKulU of the iLalinu coummcH of 1027 and 1037-' 
39. Some compnriflonfl of a very ftonernl nature arc made witli tlio recent 
findings reported in other Gouiitries. The aemnd jmrt of IIuh work in devoted 
to the measures of ilucUiatiouH and Ircnda in Hlocka of goodB, money, prices, 
consumption, and uitcrnational coinmdrcG, Iii this Hcction much emphasis 
is given bo the need for careful scrutiny of the reported datn because of the 
■well-known incouBistencicB manifest in the tcchuirpma of collecting Buch in- 
fotmation. The author evaluates clearly the merits of several proecdurea to 
render more jncaningful tlic available data and coinptiriHons between conn- 
tries. To tins end, reports and Btiulicu published under the ansjiiccH ot the 
League of Natioua or of the Iiitcrnalkuml luslitivtc of yiatinUcB are reviewed. 
The findings discussed arc fuiniliar to luOBt atudents of economiert ))Ut some 
tabulations particularly those relating to tho food HUj^plica of Italy deserve 
to bo given greater attention in view of the present international coiulilionH, 
Loeoraa^a figures bring out that from 1022 to 1037 Italy succeeded in reduc- 
ing its food roquiroinents from foreign countries, and that wliilo Iho situation 
with rotoTonco to auppUea of carbohydrato« and protein war in 1037 not un- 
favorable the need for foreign fats lian contiuaod to be the weakest point in 
Italian economy, 

Although the author's attontion is focussed mainly on the status of Italian 
atfttiatlca, ho has also taken into account the progresa of ideas on tho Rubject 
in other countries, “Within its limits as an olomontnry treatment of tho initial 
aepccte of Btatieticai technique this textbook is of tho first order. It does nob 
inGludo, however, a bibliography. 

Ani'onio Ciocco 

National Institute of Health 


Punched Card MeihodsinSchnliSic Com}mi(\lion^ by W- J. Eckert. New York: 
The ThoinaB J. Watson Astronomical Computing Hiircau, Columbia Uni- 
versity. 1040. ix, 130 pp. 

A long-felt need for an exposition of tho atatisticnl (as n])poHed to Llio no- 
OQunting) possibiliUea of pimchcd card eqviipmciit ia imrtially saUaflcd by 
this able, flomowhal apccialisscd nionograph. Hr. Eclcort, now Director of the 
U. S. Nautical Almanac Ofiico, at tho Lijiio of writing represented Columbia 
Univorsity'fl ABtrouomy Department and Ilutlicrfurcl ObservatoTy on tho 
Watson Bureau, which ia jointly sponsored by the American Astronomical 
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Society, the International Buaineas Machines Corporation (whose president 
is Thomas J. Watson), and Columbia University. Inevitably, the non- 
astronomioally inclined (including the reviewer) will find some translation 
necessary in applying these methods to their own research; nevertheless this 
monograph contains the best statement of the basic operating principles of 
the Hollerith punched card method, and the best aummnry of available 
equipment and of the tasks it ia dosigned to perform, of which the reviewer 
ia aware. 

The general reader will find especially helpful the suggestions for short cuts 
and more efficient use of various pieces of equipment, special sorting tech- 
niques, and the careful exposition of the method of progressive digiting 
(whereby product sums may be obtained quickly and inexpensively from 
sorter and tabulator, if the individual products are not required). Also of 
general interest arc: the construction of card files which constitute tables of 
tabular functions, the use of the multiplying punch to perform LaGrangian 
interpolation and of the tabulator to accomplish interpolation by diffcronccs, 
the multiplication of series, harmonic analysis, and numerical integration, 
The chapters entitled ^^The Calculations Involved in the Construction of 
Catalogue of Photographic Star Positions,'^ "Stellar Photometry,” ^^Numeri- 
cal Lunar Theory,” and "The Computation of Planetary Perturbations,” 
arc likely to prove somewliat esoteric, however. 

The description of the various punched card machiiica and their plug- 
boards is good, though brief, and ia sufficiently modern to include the Colla- 
tor. The Bureau is evidently not equipped with an alphabetic tabulator, but 
this is not surprising in view of the special nature of its work. For those work- 
ers who require the greater versatility of the alphabetic as opposed to the 
numeric tabulator, the slight mention of the former will be a disappointment, 
BocauBO of the similarity of the two machines in principle, this ia not, how- 
ever, a major omission. In the roviewer^a opinion this ia a "must” book for 
any statistical bureau using Hollerith equipment in Bcicntifio work. 

Fuangis McIntyjie 

Indiana University 


Graphs j Horn To Make and Use T/iewi, by Herbert Arkin and Baymond B. 

Colton. New York: Harper <fe Brothers. Bevised Edition. 1940. xvi, 236 pp, 

$3.00. 

The 1030 edition of this book waa reviewed in the September, 1036, iasue 
of this Journal. The changes in the new edition arc minor and relatively 
unimportant. A five-page chapter on graphic layout is added to improve the 
continuity of the early part of tho book, A few new charts arc included, but 
the numbering has not been disturbed since these arc assigned numbers 7a, 
38a, etc. Although tho changes made nre generally in tlio direction of im- 
provement, in places the facing page has been shifted so that the discussed 
charts are inconveniently placed (notably eec pp. 66-66). 
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This book fills a distinct nicho in tho BUU»Ucfl\ litcraturo, It ia eimply 
writton ftiid covers ns wide a range of topics ns any portion other tlina the 
Qjcport ifl likely to find of i ntcrcat. The cmphwRiB ia on chart construction Rnd 
from the point of view of clcmetitary practice it has no equal in IhiB respect. 
The intended character of the book is such that the rcaaons for using pro- 
cedures arc included only if they can bo stated Rimply. Therefore, parts of 
tho book ftte Icbb thorough than the clmrt diwcuBaiou in elementary textbooks 
on statistical method. 

Sovoral ncoompliflhmenta may properly he expected from a book on graphs 
—notably, illustraliona of types nml explanation of tlioir hhch, comparative 
ttdvniitageu of different types, tho host inclhotls of confitructioiq recognition 
of illuaioa, and presentation staiidards. The book in review wearcoly touches 
on tho illusioii problom» Onataiidarda tho 1915 codificalLon m appealed to, 
and no reference ia made to the important work of rcceat j'cats done by the 
American Society of Mechanical Kngincera, the American »Society for Testing 
Materials, and the American Stamlarda Association, Tlic ctiinjiarative ad- 
vantages of difToront charting methodB are given too little contiidcration. 

Elmeu Cl Bn ATT 

Lehigh Umvereity 


BuildinQ CydcB and Iho Theory of hmsimonU by Clarenco D. T^ong, Jr. 

Princeton, Now Jorsoy: Princeton UniveraiLy Prci^fl, 19*10. xvi, 239 pp» 

S 2 . 60 , 

Tho current importanco of atudying tho great cyclca of buHino&a activity 
whiab Bcem to characierir/O certain iiuludtrica jo widely rccognhcd, but those 
who havQ attempted such studies have found great didicuUy in l)ringing the 
noceaaary mafcotiale togetlior. This book will bo welcomed by Btudents of 
cycles aa a real contribution to tbo literature on the subject. As tlic basis of 
hiB study Dr, Long haa made ru exhaustive search of tho HLcraturo of the 
field, and ho haa presented tho outstanding pointa in summary form in this 
veluino. Ho haa also inado now oompilationa of data from original flourcca 
and ho ropreaents three sots of long-term building data, namely: Annual 
indexes of value of five classifications of building, 1808-1935; anminl indexes 
of number of three clasaificationa of building, 1850-1936; and a inojithly 
index of buildingj 1808-1940, Tho theory of investment is handled ns a de- 
velopment of tho j'livesfcment-consumption interaction, with attaiition to 
many factors, including olaaticiby of doinand for houaefl, the growth of apcc- 
ulotion, tho inorcaao in tho uao of mortgage credit, and tho ftaaociatiou of 
cyclea in building aud stock pricosi 

Numerous in&tancGB of conflicting opinions or doubtful conclusions arc 
cited and both sides of tho questions aro analyv.ed, Tho ircatinonfc of tho 
many quostiona is such that tho rcador should bo encouraged or inspired to 
undertake further study. Tho paragraphs, for oxamplo, on “Tho Lag of 
Building Eecovory/' “Tho Load of Building in Dopressjona,” and “Why 
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Cyolea in Building are Loug/^ suggest many fields for worth whilo investiga- 
tion. The difficulties regarding statisticB, particularly those of coats, are 
pointed out, and the author is careful to indicate that he does not expect 
too much from his statistica. For the economist and for the practical business 
man, who wish a summary of the work that has been done with now material 
expanding the work and bringing it up to date, together with well applied 
straightforward analyses of the factors involved, this book will serve a long 
felt need. 

John R. Rigqleman 

General Land Office 

U, S, Department of the Interior 


Great Britain under Protection, by Frederic Benliam. New York: The Mac- 
millan CompanJ^ 1941. xvi, 271 pp. $2.60. 

Dr. Benliam'a book ia one of a scries which is planned to cover the recent 
tariff history of the principal European countries. The scries is sponsored by 
the Carnegie Endowment for International Peace and is edited by Dr. 
Florinaky. As judged by this first volume, students of international trade 
and finance policy should find the scries to bo a helpful source of information, 
Tho book deals mostly with events eince 1931. According to the author, 
Great Britain became delinitoly protcctioiiiat with tho Import Duties Aob 
of 1932, Tho shift in British policy from free trade to protection ia presented 
in the first chapter as a rather sudden change precipitated by tho world-wide 
depression. The analysis, liowovcr, of tho British tarilT and other forms of 
protection in the next two chapters indicates that several significant clianges 
occurred prior to that date; namely, tho McKenna Duties of 1016, the Dye- 
stuffs Act of 1920, the Key Industry Duties of 1921, the Sugar Subsidy of 
1924, etc. These changes were primarily connected with national defense— a 
factor which tho author fails to discuss in chapter one. 

A short discussion of British tariff -malcing provides an intoresting contrast 
with American practice, Changes in. tho tariff are made mainly by tho Import 
Duties Advisory Committee. The account of imperial preference and tho 
British trade agreements establishes several important points; namely, the 
limited po 5 ,sibilitieg of confining trade within the Empire, the British insist- 
ence on most-favored-nation rights which prevented tho formation of low 
tariff unions among various countries, and the signature in 1038 of the Anglo- 
American trade agreement which indicated a turn towards a more liberal 
trade policy. Protection with regard to tho iron and ateel induatr^'^ and agri- 
culture is analyzed in detail in ohaptora VII and VIII. Tho other three chap- 
tors are devoted to monetary policy, economic recovery, and to concluding 
statements. A useful statistical appendix ia included. 

Tho autlior concludes that British trade and exchange policy improved 
temporarily the export situation, that the tariff assisted British economic 
recovery, and that "the main cause of the recovery was perhaps the low 
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Hl>eciiv!ly of Uie lAlis of monrtl^ry j^iliry, iK»t s^cim jiidi&cpmlQ lo Iho re- 
viewer, It ccrUinly i« nut im|iro\rd Utc uui^upiH^trkd cnhinicnta of the 
ftulhor wilh Ut dnllRt dr-vnluBli^in (p- IfiO ft^id by Iho unrootloraU 
rcpcUUon of Ibt^c comiuenii^ by Ibe edibtr. 

(*urro«D li. James 

Ohio SUto Uttivereiiy 


Afnpa of f^dccitd Indudrim Wrprirffd nl of iSf/iiiii/od«rcii, tOSf, 

Wiifshiugloii: U. Buri'ftu of llic {Vn?ni«. pp, SIdHK 

Thin in a (otio oiniinniing M7 nm)>H for Hvlrtdrd IrndioK no^mifaclming 
'mduBlricSj uuUbly Ihwo. of pwrIicuJfir iiuporUnce lo Ihc imLioual defonse 
program. The iimppJug of the )rtjloclcd inihmtries rei^uUed from n coopernlivo 
Etudy by Uveliureiwt of the Cei\«uft ftnd the liuronu of AgruMdtural Econom* 
lc 5 . Maps faraoino of the ioduKlrieN wore prepared at Iho requeat of tlio 
Adviaory CommiERion to Iho Couiadl of Natioiml Defeuf^e. 

Threo maps arc presented (or each ol 3b mdustries, The first map ahowa 
the distribution of Iho eaUblialunonla in Iho aelccLed imluslryj by countiw. 
The Bfioond maj) ahows tho ftj>proximalc number of indualriul wage earners 
employed in Iho particular iiiduatry by (jouulies, aa uuUcaled l>y shading or 
Tiling for five catogorioa. The third map aluwa the ai>i)rr>xiumle size of Ihc 
iaduatry in letma of dgllara of value aclded hy ummifacturc, af<aia tor five 
class groups. 

The limitfl for tl\o wage-earner and value-added categuriea Imve been act 
Avido enough so that intormation can bo given for all cauiilicH in whicii an 
induBlry ia represented without running afoul of the diacloHurc rule which 
forbida fcho Bureau of tho Gonaua to rovcal tlio dnU of a given cHtabllHluiicot. 
In apSLo of this rule tho Bureau baa boon able lo present figures winch show 
tor all parts of fcho country whether nii induslry in of minor, Hmull, medium, 
conBidorablo, or great ini porta) me. Such efforts will doubtloBsly result in 
much wider use of tho regional data, 

There ia printed at the side of each map, with a fow cxcopUoiiH, tho name 
of ovory county for which data aro indicated. The county names (listed by 
fltafcea) are muubarcd and corresponding numb era aro printed bos Ida each 
covmty area shown on fcho map, except for certain unintentional omissions 
and except fgr iudua trice bo widcBprend that such detail cannot be prc.sented, 
Tho county numbering eystom ia not tho same on the threo maiw for Homo 
indue trios. It would have been easier to follow tho set of majis in these cases 
to obtain tho information available, if it had licoii posHiblo to identify ench 
county by tlio same number. In aoino catiCH two or more adjacent co\iiHics 
aro grouped togethor as a aiiiglo shaded or ruled area on tho wagc-caruor or 
value-added maps. It is important to note in eucli cases that each of tho 
oountios, ratlior bUau the eouibiucd group, faUs in tho indicated category. 
This and ether explanatory inforiimtion on tho use of tho mapa should have 
been inoludod. 
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The mapa in this folio are useful to show at a glance the relative concen- 
tration and dispersion of establishments in the selected industries; also to 
show the relative employment and production in these industries. The mapa 
should be of especial value to those who are concerned with problems regard- 
ing the location of induetries. Mr. Harold D. ICube of the Bureau of the 
Census and Mr. Balph II. Danliof of the Bureau of Agricultura] Economics 
should be congratulated for planning and developing such a useful folio of 
maps. 

Obcati L. EndiiEu 

National Ueaouroes Planning Board 


Tinresirictie en tiu'pnjd {Tin resiriciion and iin price), by M, J. Schut. Haar- 
lem: De Erven P, Bohn N. V. 1940, xii, 115 pp, 

Moat of the quantitative studies of the laws of supply and demand of raw 
materials relate to agricultural products. The present study of the dynam- 
ics of the international tin market is very welcome as an extension of the 
methods of these studies to a mining product. 

The purpose of the investigation is to provide a quantitative basis for esti- 
mating the effects of the international tin restriction scheme, which has been 
in operation since 1931, on the level and stability of tin priccB, To that end 
a systematic study is made of the factors detoimining consumption, produc- 
tion, and the price of tin, using statistical scries usually beginning about 1020 
but in some cases going back to 1904, 

The demand for tin appears to be dependent to a greater extent on the ac- 
tivity in the various industries in which it is used than on its price. This con- 
clusion, already suggested by the small contribution of the cost of tin to the 
cost of the principal final products, is confirmed by multiple regression analy- 
sis. 

The price of tin is mainly determined by the size of world tin stocks, with 
the rate of increase in stocks exercizing a subsidiary inlluence. Tho explana- 
tion of tho influence of the volume of production, required to complete the 
picture, meets wibJi considerable dilHculties which are conneoted with differ- 
ences in degree of mechanization and in reaction to prices as between tho 
several tin production processes. 

In the various statistical analyses the render is sometimea left with a choico 
between two or more mutually exclusive explanations. The alternative theory 
explaining production essentially ns carried out ^'on order*’ and therefore 
directly determined by demand indeed makes changes in stocks an irrelevant 
random variable, and is tlieroforo incompatible with the important rdlo 
properly a,saigncd to fluctuations in stocks in the mechanism of the market. 
Similarly, in the explanation of tin consumption, a table giving tho propor- 
tion of total coiiaumption assignable to automobile and tin-plate production 
as less than 50 per cent is followed by a regression analysis making fluctua- 
tions in production in these two lines responsible for all fluctuations in de- 
mand other than those due to changes in price. 
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The (IjsruwiDn uf the influeiico nf thi^ fiHK'Tun iii v^^ry iimiruclivo i 

in that it illuwtrwlrHH. a lyi>e a wnietti wlurh c,*hly r (‘.c^iunw* when thu | 

aUUatical h^m U defickiil in rrrUin Oiic rather unccrlftiti cocifi- 

cioutj lh<? elasticity of ^up]»ly, h p!,\\&n p^vcrnl trnintivi? in order lo 
Bhow ihnt the pnrliculftr conrhiT^inn ilrm^n ifi vnlid fnr a wide ran^e (d valuw 
ftjwumed hy this cncfTirieiU- Thc' eonrUi^^inii h that in the of the re- 

ftlricUan «cho[nc the tin price would Imve remained for m oral years on a 
level unrernuncr alive at least for the not completely ntcrlmniscd producera. 

Tjai.usu Kooi'Mans 

Princeton Univcrivity 


Sfiidicfl 0 / the Food UcHatreh ImdiMUf Wou/nrd Unuwifji/, Cfdi/orni«. 
‘‘World Wheat Survey and OulUmh, Hejilomlicr 111 10, hy Helen C. Fanie- 
wortli nnd Y, P, Tiinoshouko. Voluino XVII, Kmnhcr 1. Seplomlior, 1910. 
pp, l-^SS. 75 centu, 

“Wheat Subaurualion and Kxport«, The Kspcrience (if hy V. P, 

Timaahenko* Volume XVII, Kuiiiher2, Ochiher, HVUK ]>p. 30 110. 51.00. 
"Price Il(5lftUona of Liverpool Wheal Fnlurow With Special Ucfcronce lo the 
Doccinbar-March Spread/ hy Sidney llnoa and llolhrcnik Wurkinft. A’^oh 
uma XVII, Number 3. Kovomber, llHl). pp lOl-Mh $1.00, 

"The World Wlicat SiUmtion, 1939-40, A Heviow nf the C’rnp Year/^ by 
JoBcphS. Davifl, Volume XVII, Number 4. Dccombcr, 1910. pp. MS-220. 
$1.26. 

Two q( tUofiC monographa deal with the w'orld wl^eal ailuatiuu during the 
crop year 1039Hi0, TUcao annual objcctivo aludiea nro of grcal Horvice to- 
wartlB the understanding of market phenomena and especially i>f price move- 
ments. In this particular year the large* carry-over and eruji, the now great 
war, domination by a fow govormucntal agcncicH, and unprcdicled chonges 
in crop conditions both in Argentina ami Iho United Stales were faetora of 
major iinportancQ iu the history of tlio crop year. The problem of accurate 
advance oatimatca of world supply is dramatically illuatralcd hy both private 
and oflicin! data for 1040. On the avciago iho CBtimatos for 1933* 38 clmngcd 
little Q8 the seasons advanced, but the Docomber 1030, estimates were only 
two-thirda or Icsa of actual harvests. Other marked changea in osliumlca are 
noted for 1017, 1020, and 1930, This is one important source of explanation 
of seasonal price (luotuatioua that occur in the grain marketa and that I 
discussed before tho Aesooiatlau meoUug at Chicago iu December 1940 
{Journal of MarkclinQ^ April, 1041). 

Tho other two monographa deal with spocial phaacs of wheat-mavkob 
phenomena. Timoahonko dcacriboa and ovaUmlce tho many govcrmuoiih in- 
terventions and tho various Bobomes of wheat aubsidization aa they actually 
oporatod in 1038'30. The two previoiiB years had 8ho^Yn liitlo iu the way of 
governmental control apparently bccauRO of short world crops, but iu tho 
year here under study practically all principal countries rC'Oatablished their 
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controls. That competitive subsidization would have continued at high cost 
in 1939-40 appears likely had it not been for the European war. Some sub- 
sidization did continue, but in modified form. Timoshenko concludes that 
the experience with competitive export subsidization in 1938-39 gives littlo 
support for this approach to tho problem of export surpluses of wheat. One 
is reminded, also, of Woodrow W'ilson's remark in 1008: ^^Ilogulation by com- 
mission is not regulation by law, but control according to the discretion of 
governmental offioiala,^^ 

HooB and Working present another excellent example of statistical anal- 
ysis of price movements and relationships. Their study of Liverpool wheat 
futures supplements an earlier study of Chicago futures. The present re- 
viewer finds, however, that in some respects this study leaves him cold. 
Market price in a market of this sort must be the result of decisions of buyers 
and sellers. At best, the moderate correlation found between certain meas- 
ured supply-and-dcmand conditions and price relations is indirect evidence 
that buyers and sellers were led to their decisions by these conditions. 
Whether or not buyers and Boilers really uae these criteria could perhaps be 
answered more directly by the large operators themselves. Perhaps, how- 
ever, the purpose of the study is to show what tho authors believe '^should” 
be considered by buyers and sollors. If that is the purpose, then the study 
seems to me still wider of the mark. I hope that some day students of market 
price can find a method of direct measurement of the things that lead in- 
dividual buyers and scllora to make specific transactions. Once such informa- 
tion becomes available it may be possible to understand market phenom- 
ena. 

Roland S. Vaile 

University of Minncaota 


Wartime Control of Prices, by Charles O. Hardy, Washington, D. C,; The 

Brookings Institution. 1940. x, 216 pp. $3,00. 

In this study, Hardy has given us a thoughtful and lucid analysis of war- 
time price problems; it should be welcomed by noii-technical readers as an 
intelligible survey of a difficult subject and by economists as an admirably 
balanced account of price control policies. The reviewer recalls no other book 
in the past decade, with the possible exception of Slichter^s Towards Stahiliiy^ 
which has the same combination of sound scholarship, extensive coverage, 
popular style, and avoidance of a doctrinaire position. Intelligent people 
with no baolcground in economic analysis ask with increa.'^ing frequency for 
help in understanding price and fiscal problems and the proposals for govern- 
mont action in the area. Hardy's book seems to bo an almost perfect answer 
to such questions, 

A seven teen-page introduction, which might well be reprinted in pam- 
phlet form for wide distribution, contains a sum nary of the analysis on 
problems in price control presented at length in Part I, Successive chapters, 



